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1. INTRODUCTION

This paper presents the analysis undertaken for the Multi-Plenum System in it’s first
application to West Rail. An identical system is now proposed for the elevated sections of
the Ma On Shan Extension to East Rail.

The Multi-plenum System was conceived by an Operational Noise Working Group,
established by the Kowloon-Canton Railway Corporation (KCRC) for West Rail in 1997,
which included in its membership: Vic McNally, KCRC's West Rail Environmental
Manager; John Carlisle, KCRC's West Rail Permanent Way Manager; Jon Pyke and Rob
Bullen of ERM; George Wilson and Alan Crockett of Wilson, Thrig and Associates and
Rupert Taylor of Rupert Taylor Ltd.

The evaluation presented in this report focusses on the wayside noise from the train (direct
noise) and not that which is radiated from the structure (re-radiated noise). Direct noise
mitigation alternatives are put forward and evaluated for the reduction of wayside noise and
compliance with the targeted wayside noise level.

Initially, the Operational Noise Working Group examined the issue of structure radiated
noise from a viaduct structure with full enclosure. The main issue at that time was to
determine the type of trackform that would be needed for adequate reduction of the vibration
transmitted from the rail into the structure which would then, in turn, be radiated from the
structure as (wayside) noise. It was later decided on account of safety, costs, aesthetics and
visual intrusion, ventilation and engineering concerns that the search for solutions to the
wayside noise problem be widened to include consideration of an open viaduct utilising
noise mitigation measures other than full enclosure. One option was to place tall sound
barrier walls on the edge of the viaduct, possibly with sound absorption and cantilevered
overhang.

After discussing and establishing the target wayside noise level and the reference
(unmitigated) direct train noise level, this report presents an evaluation of the edge wall
noise mitigation solution.

Consideration of the noise predictions resulting from the ongoing evaluation led to the
Operational Noise Working Group defining a design enhancement based on the creation of
cascading noise plena located beneath the train and beneath the safety walkways aimed at
reducing source noise levels. This “double plenum”, which is supplemented by edge barrier
walls, is considered necessary to achieve compliance with the targeted wayside noise levels.

Whilst train lengths and headways for MOS will result in lower noise levels from MOS, the
Multi-plenum System will effectively reduce the required height of otherwise conventional
noise barriers in isolation of the plena; thus improving the appearance of the MOS viaducts.

1.1 The Target Wayside Noise Level

The reference wayside noise level assumed for the KCRC West Rail Project is 88 dBA at
25 m for a 12-car train passby at 130 km/h. The source term for the highest train speed on
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MOS viaducts is 81.7 (80 kph) dBA. ERM-Hong Kong has determined, in discussion with
the Environmental Protection Department (EPD) and members of the Operational Noise
Working Group, that for the passenger train service (EMU) on the elevated line. The total
wayside noise target could be expressed as a maximum level of 64 dBA [or 71 dBA for
MOS to meet the same noise control ordinance criterion for ASR “B” - train speed, train
length and timetable influence this change] for the same passby conditions. This target
refers to the total wayside noise, which is the energetic sum of the direct noise from the train
plus the structure radiated noise.

Preliminary indications are that it will not be possible to reduce the structure radiated noise
much more than a few dBA below the target. This implies the direct noise component must
be of comparable magnitude or less, otherwise the two will sum to more than 64 dBA. If the
structure radiated noise and the direct train noise spectra were identical, the maximum
overall A-weighted level of either would be 61 dBA.

When considering only the direct train noise component of the total wayside noise, it is
therefore more realistic to establish the target maximum level below 64 dBA. Given the
similarity of the direct (after mitigation) and structure radiated noise projections in the one
third octave band levels having significant effect on determining the overall A-weighted
levels (300-630 Hz), a level of 61 dBA as opposed to 64 dBA is probably a more
appropriate target maximum level for direct noise only during passbys.

1.2 Reference Spectrum

Wayside noise measurements were taken on the Rapid Transit (BART) system in San
Francisco Bay Area during train passbys on an unmitigated concrete viaduct with a concrete
deck (Ref. 1,2). These data were averaged and then corrected to KCRC conditions (Ref. 3);
namely, 12-car trains travelling at 130 km/h and 25 m distance. The overall A-weighted
level under these conditions comes out to be 88 dBA, the agreed upon reference level for
West Rail. This spectrum is therefore taken as reference. A very similar reference spectrum
was also assumed for the MTR Tsing Ma Bridge pre-construction noise evaluation study.

1.3 Measurement Based Projections Of Edge Wall Noise Reduction

The first estimates of the mitigation provided by the edge barriers were strictly empirical
and based on noise measurement data collected on a number of transit viaduct structures
with edge walls (Ref. 1-2, 4-7). The wall height of these barriers ranges from 1-1.5 m.

A summary of the observed overall A-weighted noise reductions with indication of the
presence of sound absorption is presented in Table I. The best performance observed is the
12 dBA reduction achieved at BART by a wall (approx. vehicle floor height) placed

200 mm from the vehicle, just outside the kinematic envelope, with a 100 mm layer of
fibreglass attached for sound absorption. The average noise reduction achieved by sound
walls without absorption is 7.5 dBA, whereas with absorption, it is 9.5 dBA.
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Table 1 Measured Noise Reduction From Edge Walls Placed On Concrete Viaducts

Railway Sound Absorption Noise Reduction (dBA)

BART No 6
Metropolitan Atlanta No 9
(MARTA)

MARTA Yes 8
BART Yes 8
Miami/Dade Yes 10
Washington Metro (WMATA) Yes 10
BART Yes 12

In the initial analysis of the effectiveness of edge wall noise barriers (Ref. 8), it was assumed
that a higher wall placed farther from the vehicle could not, in practice, do much better than
this, so 12 dBA was chosen as the maximum limit for edge wall effectiveness. Assuming a
reference level of 88 dBA at 25 m from track centre for a 12-car train traveling at 130 km/h,
this would produce a wayside noise level of 76 dBA. If the train speed were reduced to

100 km/h, the wayside level would become 73 dBA, which is the greatest noise reduction
reported in Ref. 8 for any wall height examined including the tall edge wall with
cantilevered overhang.

After further consideration, it was decided that the empirical approach to edge wall
attenuation based upon low height barriers may have been overly conservative regarding the
performance of taller edge walls. A new analysis of the edge barrier sound reduction was
performed based on the modified theory of Maekawa as described below, with source height
above rail adjusted so that low barrier predictions were consistent with the measured
attenuations presented in Table .

1.4 Maekawa Analysis Of Edge Wall Noise Reduction

1.4.1 Model Description and Theoretical Basis

In this model, sound barrier wall attenuations were calculated with a modified version of the
analytic expression provided by Kurze and Anderson (Ref. 11), which closely fits (within
+/- 1 dB) the experimental results obtained by Maekawa (Ref. 12). The analytic expression
developed by them which determines the excess attenuation of noise from a point source
provided by thin barriers with no noise absorption applied is:

AL

‘barrier

(2nN)l/2
=5dB+20lo daB

tanh(2nN)"?

where N, the Fresnel number, is defined as:
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2
N = I(P.L.D.)

and where P.L.D. is the Path Length Difference between the direct and diffracted sound
paths. As the attenuation calculated by this equation is dependent on frequency, all
calculations were made in one third octave bands (using the centre frequency of the band)
and the A-weighted values were derived from these spectra.

Since in this study the receptor locations are 25 m distance from the track centres, a 12 car
long train appears as a line source. The attenuation equation presented above must therefore
be modified to correct for the difference (decrease) in attenuation between a point and a line
source. By integrating a point source along a line, Beranek (Ref. 13) shows the difference in
barrier attenuation between an infinite line source and a point source as a function of the
maximum Fresnel Number (Fig. 7.9, pps 178-180 of Ref. 13). This relation or correction,
which is utilized in this model, is identified as the function, PL(N).

In Table 1, the average attenuation of walls with no absorption is 7.5 dBA, whereas with
absorption, it is 9.5 dBA. An increase of 2 dBA is therefore assumed as the increase in
barrier attenuation due to the application of sound absorption on the source side of the wall.

Adding 2 dBA for applied sound absorption to, and subtracting the point to line source
correction function from the above attenuation equation, yields the resulting equation which
is valid for line sources where adequate sound absorption has been placed on the source side
of the wall.

AL

‘barier

2 N1/2
_ 7dB+ 20l0g — V) JdB—PL(N)

tanh(2aN)"?

This equation is assumed valid up to the point where the scattering effects on the volume of
air above the barrier being insonified by the source limit the performance of a sound barrier
wall to approximately 21 dB (Ref. 9).

1.4.1.1 Model Assumptions

In calculating the attenuation due to sound barrier walls only on the edge of the viaduct, the
following assumptions were made:

Source height = 7.9 m (0.9 over top of rail), source location = 0.5 m in from
the vehicle shell

Attenuation limit =21 dB

Receiver heights of 1.5, 7, 12, 17 and 22 m from ground level. These
correspond to edge wall heights of 1.2, 2.5, 4.2, 5.4 m, respectively, above
the safety walk, and 2.9, 4.2, 5.9 and 7.1 m, respectively, above the deck.
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Sound absorption 45 mm thick placed on the interior side of the walls -
Pyrok at a minimum.

The (line) source location from a modelling standpoint is not well defined because a number
of car and track components radiate noise, namely, the rail, the wheels and the trucks. The
location of 0.9 m above the rail was determined by matching the model prediction with the
average taken from Table 1 (9.5 dBA) of the low barrier wall measurement data with
absorption (See third entry in Table 3).

1.4.2 Wayside Noise Level Predictions for the Edge Wall Model

The wayside noise levels (L) shown in Table 2 are predicted at ten receptor locations
adjacent to the open viaduct with edge barriers and sound absorption applied. The top of rail
is assumed to be 7 m above the ground. Five receptors are located at 25 m distance from
the track centerline on each side of the viaduct, totaling ten receptors. The outboard side is
defined as that adjacent to the track carrying the train, whereas the inboard side is defined as
that opposite. The receptors are located 1.5, 7, 12, 17, and 22 m, respectively, above the
ground on each side. Edge barriers of heights of 1.2, 2.5, 4.2 and 5.4 m above the safety
walkway are considered. Measured from the deck, these barrier heights would be 2.9, 4.2,
5.9 and 7.1 m, respectively.

Table 2 Noise Levels (L) Predicted At The Ten Noise Receptors For Edge Barriers Only With Absorption
Located 25 M From The Track Centerline And With Line Of Site (Los) Indicated At Various Heights Above
Ground - Re: 130 Km/H, 12 Car

RECEPTOR NO NOISE 12m 25m 42m 54m
(HLS;QESO“\‘, .| MITIGATION (dBA) (2.9 m) (42m) (5.9m) 71 m)
Ground) EDGE BARRIER |  EDGE EDGE EDGE
(dBA) B}??Q&?R BARRIER (08A) [ oo
(dBA)
OUTBOARD
1. 15m 88 713 685 67.6 675
2. 7m (tor) 88 734 695 67.8 676
3 12m 88 76.1 714 684 67.8
4 17m 88 793 731 69.5 68.3
5. 22m 88 835 756 712 694
INBOARD
6. 15m 88 7.7 693 67.9 67.6
7. 7m (tor) 88 757 718 68.9 §8.0
8 12m 88 815 754 709 69.2
9. 17m 88 88.4 los 81.1 744 714
10. 2m 88 88.5 los 88.3 los 788 750
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Cantilevering the tops of the sound walls is not considered as either a practical or effective
means of enhancing the attenuation performance of the sound walls because:

1) cantilevering is only possible for very tall walls because of the catenary system
spatial requirements;

2) the attenuation of sound barriers is limited to about 21 dBA maximum and walls
high enough to rise above the catenary system have reached this performance
limit; and

3) the cantilevering makes no difference for receptors located on the inboard side of
the rail.

For 130 km/h train passbys, no barrier of any height considered provides sufficient
attenuation to reduce the wayside noise to either the target level of 64 dBA for the total
wayside noise or of 61 dBA for the direct train noise only. At the top of rail receptor height,
the 5.4 m wall provides the best performance of 68 dBA. Among the more constructable
and aesthetically palatable alternatives, the noise level for the 2.5 m wall is about 72 dBA.
If the train speed is reduced to 100 km/h, these levels become 65 and 69 dBA, respectively,
which is still significantly higher than the target 61-64 dBA levels.

1.5 Multi-Plenum Noise Reduction System

Since the performance of edge noise barriers by themselves appears inadequate, even if
constructed to be very tall with cantilevering and utilizing sound absorption, it was decided
to evaluate the effectiveness of combining edge wall noise barriers with added source
reduction achieved by constructing noise plena in the space beneath and adjacent to the
transit car.

The proposed noise reduction system, termed the “Multi-plenum System”, consists of three
components: an undercar sound absorbing plenum; under walkway sound absorbing plena
on either side of the vehicle; and edge walls with sound absorption applied. A
representative cross section of the two (tangent) track viaduct is shown in Figure 2, and is
dimensioned in Figure 3. A superelevated depiction is shown in Figure 4, whereas the
single (tangent) track viaduct is shown in Figure 5.

The undercar plenum is created by installing vehicle skirts on the sides of the cars,
particularly over the trucks and by installation of noise absorption on the bottom side of the
floor within two metres of the bolsters and on the interior facing of the skirts. The plenum
outlet is formed between the bottom of the skirts and the top of the derailment constraint.
The noise reduction effectiveness of this undercar plenum is in part determined by the size
of the outlet gap, with smaller being better. It is probable that this gap can be limited to a
maximum size of 250 mm.

The under walkway plenum on the outside of the viaduct is bounded by the edge wall, the
deck, the safety walkway and the vehicle. Sound absorption is to be placed on the edge wall
and the underside of the safety walkway. The outlet of the plenum is the gap between the
safety walkway and the vehicle required by the kinematic and curvature envelopes, again
with smaller being better. It is probable that this gap can be limited to a maximum of
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250 mm on tangent track and 350-400 mm on curves. Approximately 60% of the proposed
West Rail is tangent track and 40% is curved. Derailment safety requires that the vehicle
can move laterally by 600 mm during derailment implying that part of the walkway be
frangible.

The under walkway plenum at the centre of the viaduct is bounded by the median wall, the
deck, the safety walk and the vehicle. As a requirement of geometric considerations, the
volume of this plenum is not as large as that beneath the edge walkway and therefore will
not be as effective attenuating noise. The median wall must also be constructed strong
enough so that a contained derailment will not send pieces of it onto the other track.

The use of any of these noise attenuation systems by themselves is not unprecedented: (low)
edge noise barriers are commonly installed on viaducts; the under walkway plenum (or
under station platform) with median noise barrier between tracks has been installed in
stations; and vehicle skirts with undercar sound absorption has been tested on transit
vehicles and is in service on some “people movers”. What is unprecedented is the use of all
three components together in a fully integrated direct noise attenuation system. Such a
system can always outperform the edge wall only noise attenuation solution because this
system can accommodate any edge wall design, supplemented by the at-source attenuation
by the Multi-plenum System.

1.5.1 Model! Description and Theoretical Basis

The model for the edge wall noise attenuation is the same as that described above, except the
source is relocated to a position on the car body just above the under walkway plenum outlet
(8.1 m above the ground or 0.1 m higher than the platform).

The plenum attenuation achieved by this system was estimated by means of the Plenum
Chamber Transmission Loss equations as described by Beranek (Ref. 13) and ASHRAE

(Ref. 14):
cosO 1-ao.
TL =-10logs S Q—;— + )
2nr Sou
where
Sout = area created by the gap between the bottom of the skirt and the
derailment constraint for the undercar plenum or that between the
vehicle and the platform for the under walkway plena
r = distance between inlet and outlet of plenum = 0.9 m for undercar
plenum; 2 m for under platform plenum
Q = directivity factor = 2
oy = average absorption coefficient for the lining
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0 = angle between the source and outlet =0 for undercar plenum,;
=80 for under platform plenum

The levels predicted by this equation are conservative by about 5 dB at low frequencies due
to the fact that the size of the plena is comparable with the wavelength of the sound at those
frequencies. To determine the surface area of the gap under the vehicle skirts and between
the vehicle and the walkway, a characteristic length of 4 m was assumed.

The sound absorption coefficients versus frequency for each of the candidate materials
recommended is shown in Figure 6.

1.5.2 Airborne Noise Attenuation Created by the Plena

Figure 7 shows the attenuation calculated for the undercar (primary) plenum system in one
third octave bands.

Figure 8 shows the attenuation calculated for the wayside (secondary) plena in one third
octave bands. The higher attenuation predicted for the under platform plenum is due to the
larger interior lined surface area (and therefore higher net sound energy absorbed).
However, the attenuation introduced by this plenum is significantly limited by the close
proximity of the gap under the skirt and that between the vehicle and the walkway.

Figure 9 shows the total attenuation introduced by the combination of the primary and
secondary plena.

1.5.3 Calibration of Model Components with Measurement Data

The basic components of the model were calibrated by comparing predicted results with
actual measurement data obtained at BART and other systems and the results are shown in
Table 3.

Table 3 Comparison Of The Muiti-Plenum Attenuation Model Predictions And Measurement Data

MEASUREMENT DATA (dBA) MODEL PREDICTION (dBA)
Vehicle Skirts and Undercar Absorption 3.0 29
(BART)
4 ft Close-in Barrier With 8 in Gap and 4 in 12 1.2
Fiberglass Absorption
(BART)
Low Edge Barrier With Absorption 9.5 9.5

The effects of undercar absorption and vehicle skirts were calibrated by adjusting the
distance (r) in the plenum equation so that a noise reduction of approximately 3 dBA was
predicted by the model when the gap under the skirt was 600 mm. This prediction closely
agrees with the attenuation measured at BART.
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Similarly, the combined effect of the undercar absorption, skirts and under platform plenum
was calibrated by adjusting the distance (r) between the skirt gap and the gap between the
vehicle and the walkway until the predicted attenuation obtained was similar to that
measured during another BART test. In this test an absorbent close-in barrier was located
200 mm away from the vehicle and the noise level was measured before and after the
installation of this barrier.

1.5.4 Model Sensitivity

The sensitivity of the model to different gap sizes between the bottom of the skirt and the
top of the derailment restraint is shown in Table 4. The level of noise exiting the plenum is
proportional to:

L =10 loglO(Sou,)

Table 4 Noise Reduction Sensitivity To The Clearance Between The Bottom Of The Skirt And The Top Of The
Derailment Restraint

GAP SIZE NOISE REDUCTION
(mm) (dBA)
250 6.7
300 5.9
400 47
600 29

The sensitivity due to different gap sizes between the vehicle and walkway (or between the
vehicle and the median) is also proportional to the surface area of the gap and shown in
Table 5. For the undercar plenum, a variation of outlet gap size from 250-600 mm produces
a change in noise reduction of 3.8 dBA. For the under walkway plenum, a variation of
outlet gap size from 250-400 mm produces a change in noise reduction of 2 dBA.

Table 5 Noise Reduction Sensitivity To The Clearance Between The Vehicle And Walkway

KINEMATIC ENVELOPE PLUS NOISE REDUCTION
CURVATURE (dBA)
(mm)
250 127
300 11.9
350 13
400 10.7
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Different sound absorbent materials produce minor variations on the A-weighted sound
reduction. Table 6 compares the degree of noise reduction predicted for the secondary -
plenum under the walkway for three alternate lining materials.

Table 6 Noise Reduction Sensitivity Of The Under Walkway Plenum To The Type Of Absorption Material

Applied
ABSORPTION MATERIAL NOISE REDUCTION
(dBA)
50 mm Fiberglass 12.7
2.5 mm Almute With 50 mm 124
Honeycomb Backing
45 mm Pyrok 121

1.5.5 Wayside Noise Level Predictions for the Muiti-plenum Model .

The wayside noise levels (L,,,,) shown in Table 7 are predicted at ten receptor locations -
adjacent to the open viaduct with the Multi-plenum System. In this analysis, the plenum

gaps are assumed to be 250 mm. A diagram displaying the barrier heights and the receptor

locations appears in Figure 10. In the interest of comparison, the geometry of the viaduct, .
the height of the top of rail, the positions of the receptors and the edge wall heights are the

same as what was considered for the edge barrier only model.

Table 7 Noise Levels (L,,) Predicted For The Multi-Plenum Mode! At The Ten Noise Receptors Located 25 M
From The Track Centerline And With Line Of Site (Los) Indicated At Various Heights Above Ground - Re: 130

Km/H, 12 Car
RECEPTOR NO NOISE 12m 25m 42m 54m
(ﬁggchﬂgo':e MITIGATION (dBA) (29 m) (42m) (5.9m) (7.1m) ‘
Ground) EDGEBARRIER |  EDGE EDGE EDGE
(dBA) BARRIER | BARRIER (dBA) | oo
(dBA) ‘
(dBA)
OUTBOARD
1. 15m 88 53.8 506 49.4 493
2. 7m (tor) 88 55.8 515 496 493
3 12m 88 58.2 53.0 50.2 496
4 17m 88 614 549 512 50.1
5. 22m 88 63.4l0s 57.2 528 51.1 )
INBOARD ’
6. 15m 88 58.1 55.5 538 53.4 )
7. 7m (tor) 88 620 58.0 549 539 ’
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RECEPTOR NO NOISE 12m 25m 42m 54m
LOCATION | MITIGATION (dBA
(Hetont Above (dBA) (29 m) (42m) (5.9 m) (7.1 m)
Ground) EDGE BARRIER EDGE EDGE EDGE
(dBA) BARRIER | BARRIER (dBA)
P BARRIER
(dBA)
8 12m 88 67.7 616 56.9 55.1
9. 17m 88 742 los 67.0 60.2 573
10. 22m 88 74.2 los 74.0 los 64.3 60.5

For 130 km/h train passbys, the results show that at least one of the configurations provides
sufficient attenuation for reduction of the wayside noise to the more restrictive target level
of 61 dBA. At receptor heights of 1.5, 7, 12, 17 and 22 m above the ground, edge wall
heights of 1.2, 2.5, 4.2, 4.2 and 5.4 m, respectively, provide adequate noise reduction. If the
train speed is reduced to 100 km/h, edge wall heights of 1.5, 1.5, 2.5, 4.2 and 4.2 m,
respectively provide adequate noise reduction, again for the more restrictive target of 61
dBA. The projections for the Multi-plenum System improve the attenuation performance of
the edge wall barriers only by 15-20 dBA on the outboard side and 10-15 dBA on the
inboard side. These estimates not only indicate that the target direct noise level can be met,
but it can be met with a reasonable allowance for error in the prediction.
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Summary and Discussion

2. SUMMARY AND DISCUSSION

This report presents an analysis of the wayside noise from EMU traffic along the proposed
West Rail Viaduct. Direct noise mitigation alternatives are put forward and evaluated
regarding the reduction of wayside noise and compliance with the targeted wayside noise
level, which is expressed as a maximum noise level of 64 dBA at 25 m for a 12-car train
passby at 130 km/h. If the direct noise from the train only is considered, and not the total
wayside noise which includes the structure radiated noise, a maximum target noise level of
61 dBA is suggested. The reference wayside noise level assumed for West Rail is 88 dBA
at 25 m for a 12-car train passby at 130 km/h. Consideration is given to the effect of
limiting train speed to 100 km/h which would reduce the reference (unmitigated) level to
85 dBA.

One of the solutions evaluated, places tall sound barrier walls on the edge of the viaduct,
possibly with sound absorption and cantilevered overhang. Consideration of the noise
projections led to an enhancement of the edge wall only design based on creating cascading
noise plena located beneath the train and beneath the safety walkways aimed at reducing
source noise levels.

The first estimates of the mitigation provided by edge barriers only were strictly empirical
and based on noise measurement data collected on a number of transit concrete viaduct
structures with low height edge walls. The best performance observed is a 12 dBA
reduction. The average noise reduction achieved by sound walls without absorption is

7.5 dBA, whereas with absorption, it is 9.5 dBA. Assuming a reference level of 88 dBA at
25 m from track centre for a 12-car train travelling at 130 km/h, this would produce a
wayside noise level of 76 dBA. If the train speed were reduced to 100 km/h, the wayside
level would become 73 dBA.

After further consideration, it was decided that the empirical approach to edge wall
attenuation based upon low height barriers may have been overly conservative regarding the
performance of taller edge walls. A new analysis of the edge barrier sound reduction was,
therefore, undertaken based on the modified theory of Maekawa adjusted for (line) source
geometry and applied sound absorption. Wayside noise levels were predicted with the new
model at ten receptor locations adjacent to the open viaduct. For 130 km/h train passbys, no
barrier of any height considered provides sufficient attenuation to reduce the wayside noise
to either the target level of 64 dBA for the total wayside noise or of 61 dBA for the direct
train noise only. At the top of rail receptor height, the 5.4 m wall provides the best
performance of 68 dBA. Among the more constructable and aesthetically palatable
alternatives, the noise level for the 2.5 m wall is about 72 dBA. If the train speed is reduced
to 100 km/h, these levels become 65 and 69 dBA, respectively, which is still significantly
higher than the target 61-64 dBA levels. Cantilevering the tops of the sound walls is not
considered as either a practical or effective means of enhancing the attenuation performance
of the sound walls.

Since the performance of edge noise barriers by themselves appeared inadequate, the
effectiveness was evaluated of combining edge wall noise barriers with added source
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reduction achieved by constructing noise plena in the space beneath and adjacent to the
transit car. The proposed noise reduction system, called the “Multi-plenum System”,
consists of three components: an undercar sound absorbing plenum; under walkway sound
absorbing plena on either side of the vehicle; and edge walls with sound absorption applied.
Such a system can always outperform the edge wall only noise attenuation solution because
this system can accommodate any edge wall design, supplemented by the at-source
attenuation by the Multi-plenum System.

The wayside noise levels for the Multi-plenum System were predicted at ten receptor
locations adjacent to the viaduct. The predictions for the Multi-plenum System improve the
attenuation performance of the edge wall barriers only by 15-20 dBA on the outboard side
and 10-15 dBA on the inboard side. For 130 km/h train passbys, the results show that at
least one of the configurations (differing edge wall heights) provides sufficient attenuation
for reduction of the wayside noise at all receptor locations to the more restrictive target level
of 61 dBA.

It is considered that the very tall walls required in the edge wall only option for direct train
noise mitigation would be structurally difficult to achieve (e.g., wind loading), unaesthetic,
and would not provide any factor of safety in meeting the wayside noise requirement, if that
requirement could be met at all. The Multi-plenum System, on the contrary, meets the
wayside noise target with substantial margin for error without the need for operational speed
reduction and without tall edge walls, except were there are adjacent high rise structures (of
height greater than 22 m, within 25 m of track centreline).
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1. INTRODUCTION

Contained herein is a summary of findings regarding the concept specification and
structure radiated noise evaluation of the KCRC West Rail Project. This work was part of
the West Rail Environmental Impact Assessment by ERM-Hong Kong Ltd with
subconsultants Wilson, Ihrig & Associates. Much of this work has been previously
presented at meetings of the KCRC Operational Noise Working Group in Hong Kong
and Ohio and to Members of the KCRC Board, KCRC Technical Staff and EPD. This
work has been primarily concerned with the prediction and minimisation of the wayside
reradiated noise from the proposed KCRC West Rail Viaduct Structures with
consideration given to EMU transit train, freight and mixed use traffic [only EMU trains
will operate on the MOS Extension to East Rail].

ERM-Hong Kong has determined in discussion with the Environmental Protection
Department and members of the Operational Noise Working Group established by KCRC
that given the noise criteria and allowances for the proposed alignment, the total wayside
noise target could be expressed as a maximum overall A-weighted noise level at 25 m
from the track centerline during a 12 car transit train passby of 64 dBA [71 dBA for MOS
at ASR “B” Noise Sensitive Receivers]. For freight and mixed use traffic, the target level
is 67 dBA. Thus, the direct noise from the train taken together with the structure radiated
noise must be less than or equal to these values. A baseline noise level (no noise
mitigation) at 25 m from the track centerline for a 12 car transit train travelling over the
viaduct with a concrete deck at 130 km/h is taken to be 88 dBA. Thus a reduction of

24 dBA is required from the noise mitigation measures in order to achieve the target noise
level [17dBA for MOS ASR “B” Noise Sensitive Receivers].

1.1 Scope of the Project

This study has progressed forward in four phases as described in Table /. Initially, it was
assumed that a full enclosure was necessary for adequate reduction of the direct noise
from the train and that different trackforms would be evaluated regarding their
effectiveness in reducing the structure radiated noise. Phases 1 and 2 were thus planned
to be an empirical study and a Finite Element Analysis (FEA), respectively, of structure
radiated noise. After work on these phases had begun, the study was expanded to include
the possibility of (cantilevered) edge wall barriers/ semi enclosure as an alternative to full
enclosure. As a consequence of the determinations of Phases 1 and 2, Phase 3 was
undertaken to evaluate the noise reduction effectiveness of a more elaborate direct noise
barrier system consisting of noise plena beneath the car and the safety walkway [termed
the “Multi-plenum System”], in addition to edge walls.



Table 1 Chronology of the KCRC Viaduct Noise Study

Chronology

1 Empirical Study of the Re-reradiated Noise from the Viaduct with Full Enclosure

2 FEA Study of Re-Radiated Noise/Analysis of Edge Walls -Semi Enclosure

3 FEA Study of Re-Radiated Noise/Evaluation of the Muiti-Plenum Direct Noise Barrier

4 Effect of the Viaduct Structural Design and Civil Considerations on Re-Radiated Noise

In Phase 4, consideration was given to the possibility of eliminating the need for floating
slab trackwork by altering the viaduct structure (increasing its mass and stiffness and
reducing its noise radiating area) or of providing further noise reduction by structural
redesign. Reradiated noise determinations were also made for freight and mixed use
lines. In addition, predictions of reradiated noise, or more precisely, the design choices
necessary to achieve wayside noise compliance, were to be brought in line with civil
(structural) requirements. Finally, a number of special topics were to be addressed
relating to the importance of reradiated noise from secondary structures on the viaduct.

2. EMPIRICAL ANALYSIS OF STRUCTURE RADIATED NOISE

For the Initial Assessment Report (IAR), preliminary estimates of reradiated noise
reduction from low vibration trackform and floating slab were established by ERM Hong
Kong Ltd (Ref 1). These identified a noise reduction of 15 dBA with Low Vibration
Track (LVT) and 20 dBA from floating slab. If no full cover was placed upon the viaduct
it was determined that a barrier/semi-enclosure system for mitigation of direct train noise
could achieve as much as 18 dBA reduction. These preliminary estimates are summarised
in Table 2.

Table 2 IAR Estimates of Noise Reduction at 25 m - Baseline: Ballasted Track No Facade Correction

Full Enclosure Noise Reduction

LVT 15
Floating Slab/Stiff Baseplate

o 18
o IO

Barrier/Semi Enclosure

An empirical analysis was performed by WIA in the first phase of this project to ascertain
whether these reductions were realistic. To determine the projected wayside noise for
West Rail concrete viaduct structures, results from a number of noise measurement
programs have been reviewed, assembled and interpreted in terms of the West Rail
System expected operating characteristics. The measurement programs and reviews
considered include several completed at the San Francisco BART system, the



Washington, D.C. Metro system, the Metropolitan Atlanta Rapid Transit System and the
Hong Kong MTRC system. In all cases, the portions of the studies applicable to concrete
viaduct structures were the subject of this investigation.

For the purposes of this report, results developed in earlier empirical studies by WIA for
West Rail viaducts are presented in this Technical Paper which directly bear on the
prediction of structure radiated noise and the confirmation of modelling assumptions.
The Empirical study began with a data review of the early information developed at the
San Francisco BART System. The BART aerial structure or viaduct is the smallest cross-
section of all of the viaduct studies and has a relatively low amount of structural radiation
compared to the airborne noise. However, even at the BART structures, the low
frequency wayside noise, i.e., below 125 Hz, is predominantly structure-radiated and,
therefore, provides a starting point for developing the re-radiated noise for the West Rail
concrete viaducts. The radiating area, the mass and the stiffness of the viaduct structures,
which can vary significantly between different viaduct designs, as well as the stiffness of
the track support system are major determinants of the reradiated noise. At systems such
as the MTRC where very stiff rail fixation was used in the initial system and early
extensions, the radiated noise is significantly greater because of the rail fixation stiffness.
Therefore, throughout this study an effort has been made to take into account the effects
of the rail fixation stiffness and structure design on the structure vibration levels and re-
radiated noise.

Figure I presents the average of wayside noise levels from several sets of early
measurements with the San Francisco BART system using two-car prototype vehicle
trains. This spectrum consists of a combination of structure radiated noise, mostly at low
frequencies, and direct train noise which dominates the spectrum above about 200 Hz.
The direct noise from the train comes primarily from the under car where it is radiated
from the wheels, the rails and the trucks. As is apparent from the chart, after correction of
the data for the original measurement speed to 130 km/h and for 12-car length train at

25 m distance, the average overall wayside noise level is about 88 dBA. This matches the
assumed wayside overall A-weighted noise level at reference conditions (assuming no
noise mitigation) for the West Rail project. The rail was not smooth ground rail at the
times of the measurements and therefore represents rail in an average condition of
maintenance. This corresponds with the level developed from the Lantau Airport Railway
(LAR) MTRC train baseline data for ballasted track after applications of the appropriate
correction factors as discussed above. Throughout this study, this spectrum will be
considered as the reference spectrum for total wayside noise.

Figure 2 presents data obtained at the covered aerial structure with floating slab located
between the Kwai Fong and Kwai Hing Stations and at a comparable section of concrete
viaduct north of the Kwai Hing Station. The MTRC viaduct without cover includes the
sound barrier which attenuates the higher frequency airborne noise from the trains. The
data was also taken in the (noise) shadow beneath, but not directly under, the viaduct thus
further reducing the contribution of the train radiated noise. The low frequency re-
radiated noise from the MTRC structure is very evident on Figure 2. One of the main
reasons for the greater amplitude of the low frequency noise than for many of the other



viaduct structures is the relatively stiff rail fixation used for the structures at the
measurement location. The rail fixation is the very stiff continuous pad with Pandrol
clips with embedded shoulders. This design results in higher vibration levels for the
concrete structure than with the much more resilient baseplates used on the BART,
Washington, D.C. Metro and MARTA structures.

The wayside noise measurement for the covered MTRC structure between Kwai Fong and
Kwai Hing Stations has discontinuous floating slab with the stiff continuous pad type of
rail support as for the adjacent sections of viaduct which do not have the floating slab
track. The data on Figure 2 show the very effective reduction of the lower frequency
noise radiated from the structure. However, the higher frequencies do not show the
reduction expected for two reasons: (1) the noise radiated from the floating slab in the 250
to 500 Hz region due to the stiff rail fastening and (2) the interference from background
noise for frequencies above 500-1000 Hz.

Figure 3 presents two charts showing the adjustments made to the data from the MTRC
structure intended to eliminate the effects of background noise which affected the higher
frequency noise data, to eliminate the airborne noise component from the trains, and to
eliminate characteristics of the spectra which can be attributed to the specific design of
the structure. For instance, the resonance in the frequency range of 300-400 Hz for the
floating slab section is not due to background noise. Analysis indicates it is associated
with the fundamental longitudinal bending mode of the mini slab. But since this
characteristic is sensitive to the design details of the floating slab, it was removed for the
purpose of developing a generic projection. Later in this study, when more detailed
minislab designs are considered, this spectral characteristic reappears and is considered in
the analysis because the affect of the resonance is somewhat unavoidable given the range
of floating slab designs under consideration. The two adjusted spectra on Figure 3
indicate then the radiated noise as measured at the MTRC covered structure with the very
stiff rail fixation characteristic of the MTRC structure.

Figure 4 presents the results for the BART and MARTA type concrete viaducts with
relatively soft resilient rail fasteners (20 to 25 kN/mm) superimposed with the structure
radiation from the uncovered MTRC structure with the very stiff continuous rail support.
As is evident, the low frequency noise from the BART and MARTA structures are very
similar. The average for the BART and MARTA trains establish the low frequency
radiated noise and the upper frequency portion of the data curve is the estimated radiated
noise from the viaduct with the airborne component from the train eliminated. Note that
the MARTA data is for a structure with sound barrier wall so that it does include some
increased radiating area compared to the BART structure data.

Figure 4 indicates then the difference in radiated noise which could be expected from the
MTRC structures with a more resilient rail fixation system. Note that resilient rail
fixation effects are generally limited to the frequency range above 31.5 Hz, as is shown by
the data of Figure 4. The data in Figure 4 indicate the correction factor which can be
applied to the MTRC structure noise data for a more resilient rail fixation.



Figure 5 presents the final results showing the projected re-radiated noise from the
MTRC concrete viaduct as corrected to the KCRC operating conditions. The charts on
Figure 5 also show the estimated additional effect of the Sonneville type rail fixation in
reducing the radiated noise from the structure. This difference is based on measurements
of the effect of the Sonneville rail fixation compared to a standard resilient direct fixation
baseplate system. The primary effect is in the frequency range between 30 Hz and 250
Hz. Generally, structure vibration measurements show no significant difference at
frequencies above 250 Hz with the Sonneville type track compared to resilient direct
fixation baseplates.

The final chart on Figure 5 indicates the noise level for the covered MTRC viaduct with
floating slab, corrected to the use of a low stiffness rail fixation system and to the
operating conditions for the KCRC West Rail Project.

As is evident on the charts of Figure 5, the noise level with the covered aerial structure
and the Sonneville type track is 71 dBA for the 130 km/h, 25 m operating condition.
With the floating slab/soft fastener track, the overall wayside noise at 25 m is 61 dBA for
the same operating conditions. The performance with respect to noise reduction of the
four trackform types are summarised in Table 3 for the empirical study. The empirical
estimate derived by WIA for the low vibration trackform is 14 dBA as compared to the
West Rail Initial Assessment Report of 15 dBA reduction. The Cologne Egg provides

13 dBA reduction, whereas the floating slab with the stiff baseplate provides
approximately 19 dBA reduction as compared to the 20 dBA reduction determined by the
Initial Assessment Report. Employing soft baseplates on the floating slab increases the
noise reduction from 19 to 24 dBA. The floating slab system with soft baseplates is the
only trackform which provides an adequate reduction of the wayside re-radiated noise to
below target maximum level of 64 dBA.

Table 3 Empirical Study of Estimates of Noise Reduction at 25 M - Baseline: Ballasted Track, No Facade
Correction, 12-Car Train at 130 Km/H, Full Enclosure

ERM Initial Assessment Report Further Empirical Study
LVT 15 14
Cologne Egg - 13
Floating Slab/Stiff Baseplate 20 19
Floating Slab/Soft Baseplate - 24

For the floating slab track to be effective in mitigating to the extent required the structure
vibration which causes the re-radiated noise, it is essential that a resilient rail fixation
system be used at the floating slab. The recommended parameters are that the floating
slab be a discontinuous type made up of 1.5 m or 3 m length precast segments with total
weight not less than 2,000 kg per m of track and with resilient rail fixation to the floating
slab. With resilient rail baseplates, the baseplate assembly should be in the range of 20 to
25 kN/mm static stiffness and not more than 30 to 35 kN/mm dynamic stiffness. The
baseplates should spaced at not less than 750 mm on centre. With closer spacing, a softer
baseplate would be necessary.



For vibration isolation of the cover from the main structure, a relatively stiff isolation
assembly could be used to effectively reduce the radiated noise. In fact, a system with
resonance frequency in the range of 50 to 100 Hz would be satisfactory. The A-weighted
noise level is affected primarily by the higher frequency noise, e.g., noise at 250 Hz and
higher frequencies.

Because it is necessary to reduce only the higher frequency noise from the cover, a
relatively stiff rubber pad type isolation provided between the cover and the viaduct deck
could be very effective in reducing the radiated noise at higher frequencies. Evena
relatively stiff continuous rubber pad, such as the continuous rail support pad used on the
early MTRC structures, would be satisfactory. The fastening system must, of course, be
arranged so that the fasteners do not cause a short-circuiting path around the rubber pad
separating the two parts of the structure assembly. Rubber or neoprene grommets and
sleeves can be used to provide isolation at anchor bolts which would be used.

3. MODEL FOR DETERMINATION OF STRUCTURE RADIATED NOISE

In the previous section, results were summarised from the study submitted on 13 July
1997, Ref. 1, of the expected re-radiated noise from the fully enclosed structure based on
available empirical data from measurements at other transit facilities. This section
describes the model used for the theoretical determination of the re-radiated noise.
Central to this model is a finite element analysis (FEA) of the vibration transmission from
the train into the trackform and down through the structure. From the vibration levels
within the structure determined from the FEA, the structure radiated wayside noise is
obtained at the standard reference conditions of 12-car train travelling at 130 km/h and at
a distance of 25 m from the track centre.

The finite element analysis of the structure is performed using the ANSYS 5.3 Finite
Element Computer Program. The vibration levels in the structure are obtained from an
analysis performed in the frequency domain. In all finite element analyses performed in
this report, except the first of the full enclosure, a simply supported viaduct is assumed
with pier spacing of 30 m. The model of the full enclosure is continuous over 5 spans and
assumes a span length of 40 m. Variation in pier spacing will have an effect only at very
low frequencies affecting ride quality and structural stability.

As vibration levels from one span to the next drop as much as 20 dB across a joint, the
viaduct section modelled is between two joints. Thus, for a simply supported viaduct,
only one span is modelled, whereas for the initial covered design, a 5 span section is
studied. The load applied to the viaduct is one axle set on one track applied at midspan of
the viaduct. Geometric symmetry allows the model to be reduced to half size along its
length. Thus the simply supported span is modelled from midspan to the pier whereas the
five span model is reduced to 2.5 spans. By applying symmetric and antisymmetric
loading, running the model for each case and summing the results, the model size can be
further reduced by another factor of two because modelling only 72 of the viaduct cross
section is necessary.



The reduction of the model to 1/4 size is very important because it is necessary to employ
a fine element mesh in order to resolve the vibration at high frequency. This fine mesh
results in a Finite Element Model with as many as 30000 degrees of freedom and takes
roughly 8 hours of computation time on a modern high speed workstation to calculate one
case. Beam elements are used for the rail, plate elements for the floating slab, and brick
elements for the structure. Effort was made to keep the characteristic length of an element
on the order of 1/3 m, thus allowing resolution of propagating waveforms in the

300-700 Hz frequency range, which is the critical range for determining the overall A-
weighted reradiated noise level.

Because the reduction of vibration across an expansion joint is on the order of 20 dB, it is
assumed that the excitation of the span between joints is caused by the wheel sets located
on the span. In the Finite Element Model, one wheel set is applied to the rail with
primary and secondary suspensions incorporated and with unsprung mass, truck mass
and coach mass included. Basic parameters of the model are listed in Appendix A.
Excitation is applied by force via contact patch between wheel and rail such that at each
frequency the roughness amplitude presented in Figures 6 and 7 for wheel and rail
roughness, respectively, is satisfied. Thus, it is assumed that roughness excitation is the
major source of vibration in the structure as opposed to the moving impact load. At any
point along the viaduct span, the vibration level due to all wheel sets acting on that
structure section is obtained by an energetic incoherent sum of the contributions due to
each wheel set. The contribution to the vibration level from each wheel set is obtained
from the FEA for a single wheel set by using the vibration level determined by the model
at the cross section whose distance from the single axle applied at midspan is the same as
that from the axle in question to the structure section of interest along the viaduct span.

It can be seen in Figures 6 and 7 (Ref. 2), that the roughness spectra for wheel and rail are
very similar to that obtained by Remington in 1987, Ref. 3. The FEA uses an average of
the roughness for the wheel and for the rail. It can also be seen that this level of
roughness falls in the middle of the data presented in these figures. It thus represents
neither the best nor the worst maintained wheel/rail but a wheel/rail in an average
condition. For system wide projections of noise of the type presented in this work, an
average condition of maintenance is the most realistic and therefore the most appropriate.

As a check of the assumption of wheel/rail roughness, a finite element analysis was
performed on a generic viaduct with 54 kg/m rail and (soft) 21 KN/mm baseplates. The
vertical vibration of the rail was determined, which incidentally, is not sensitive to the
details of the support system beneath the trackform. It also provides a good measure of
the appropriateness of the roughness assumption. This calculated vertical vibration is
presented in Figure 8 and compared to measured rail vertical vibration at the Washington
Metro A13 aerial structure and Hightower Bridge at MARTA. Measurements on the
WMATA A13 structure were made along sections of track with several types of stiff
baseplates and several types of soft baseplates installed. Averaged vibration levels for the
stiff and the soft baseplates are presented in Figure 8. The rails at the measurement
locations and the wheels of most of the passby vehicles were in average to good



condition. The calculated level of rail vibration compares favourably to the measured
levels providing confidence in the assumed roughness spectra.

The vibration of the viaduct is converted to (reradiated) noise using the model developed
by WIA for analysis of the Tsing Ma Bridge (TMB) (Ref. 4) , the Ma Wan Viaduct and
the Kap Sui Mun Bridge (Ref 5). In the conversion to noise, the vibration levels of the
radiating structural components at each cross section are weighted by cross section
perimeter and cutoff frequency and energetically summed to obtain a sound intensity level
for the cross section at a (cylindrical) radial distance from the viaduct. This sound
intensity level per unit length of viaduct is then considered generic and incoherently
integrated over the length of the train to obtain the sound intensity level due to the whole
train at the given radial distance.

This method was recently put to test using vibration and measurement data taken on the
TMB during passbys of work trains (Ref. 6). During the passbys of the work trains,
vibration measurements were made on all of the major noise radiating trackform and
bridge components. The radiated noise of each of these components was calculated as
well as the total structural noise using the method described above. These spectra are
shown in Figure 9. In Figure 10, the calculated total radiated noise determined from the
vibration measurements is compared with measured noise 25m below and 25m diagonally
below the track deck. Excellent agreement is shown between the calculated and measured
levels, both on a spectral and an overall basis.

A final calibration of the finite element based reradiated noise model is presented in
Figure 11. In that figure, the measured wayside noise level at the covered viaduct near
Kwai Hing (MTR), adjusted to KCRC reference conditions is displayed. This
measurement data is compared to a prediction of the reradiated noise using the method
described above assuming trackform parameters relating to support stiffness and slab
running weight similar to those specified for the Kwai Hing trackform. Good agreement
between measurement and prediction is found up to about 600 Hz, which is the limit of
the Finite Element based prediction. Above 600 Hz, the predicted reradiated noise is
assumed to fall off at a rate of 12 dB per octave. Note that the resonance associated with
the first longitudinal bending mode of the floating minislabs appears in both the measured
and predicted results as is a major determinant in the overall A-weighted level.

4. RE-RADIATED NOISE ANALYSIS OF THE FULL ENCLOSURE

As a continuation of the Empirical Study, a Finite Element Analysis was performed to
assess the reradiated noise from the fully enclosed viaduct with different trackforms. The
results of this study are reported in Ref. 7. This reference also contains an assessment of
the direct noise from the train and the mitigation of that noise by use of edge wall
barriers/ semi enclosures. As this was a preliminary study wherein most of the issues
were revisited in greater detail at a later date, it for the most part suffices to direct the
reader to Ref 7 for further reading. A few of the issues, however, are relevant to the
current report and are presented below. These are the difference in overall A-weighted



levels with and without full enclosure and comparison of the expected noise reduction
obtainable with the different trackform options.

As way of background, the Finite Element Model used for this part of the study assumed
a fully enclosed viaduct with five spans between expansion Jjoints and 40 m between
piers. The cross section representation of the viaduct is shown in F igure 12, with
isometric views of the inside and outside shown, respectively, in F igures 13 and /4.

The types of rail fixation included in the finite element analysis are:

e Sonneville type low vibration track, LVT, directly on the standard viaduct
structure;

e Low stiffness egg type direct fixation baseplate;

* Floating slab track with high stiffness resilient rail fixation to the slab, similar
to some rail fixation used at MTRC structures, and

e Floating slab track bed with low stiffness rail fixation, representing a fully
effective floating slab track design.

The rail fixation parameters used for the analysis model are:

e LVT with dynamic stiffness of 44 kN/mm per block, block mass of 100 kg,
spacing of 643 mm and rail pad with dynamic stiffness of 190 kN/mm.

* Egg type resilient baseplate with dynamic stiffness of 5.3 kN/mm, spacing of
643 mm.

 Concrete floating slab elements of 9 m length, 2100 Kg/m mass, support
dynamic stiffness of 12.5 kN/m and rail support stiffness of 70 kN/mm at
643 mm spacing; and

e Concrete floating slab as for 3 but with rail baseplate stiffness of 9 kN/mm at
643 mm spacing.

These parameters roughly correspond to the trackforms considered in the preliminary
empirical analysis.

The predicted wayside noise levels of reradiated noise for KCRC reference conditions
(and level with the top of rail) are reported in Table 4 for full enclosure and for several
different edge wall heights. It can be seen that there is little difference in reradiated noise
calculated for low vs high edge walls for any of the trackform options. However, there is
a 2-4 dBA increase in the wayside noise level for LVT, soft baseplates and floating slab
with stiff plates when the viaduct is fully enclosed. This is caused by radiation from the
roof of the enclosure and an increase in radiation from the edge walls due to structural
interaction between the edge walls and the roof. The effect is not significant in the case
of the floating slab with soft baseplates where the difference with and without the roof is
less than 1 dB. This is explained by the fact that the difference appears primarily in the
lower frequencies and the floating slab with soft baseplates effectively removes the low
frequency contributions whereas this is not the case with the other trackforms considered.



The prediction of the wayside noise levels for reference KCRC conditions for the
empirical and the FEA of the full enclosure are presented in Table 4 and compared to the
Initial Assessment Report in Table 5. As in the empirical analysis, the FEA indicates that
the floating trackslab with soft baseplates is the only track form considered which will
reduce the reradiated noise level to below the targeted maximum of 64 dBA. The
preliminary, empirical and FEA estimates for the floating slab with stiff baseplates agree;
however, the FEA indicates rather disappointing performance for both the LVT and the
egg type baseplate when compared with the estimates presented in the Empirical Study.
This can be explained by the fact that the reductions assumed for these trackforms were
obtained from installations, such as at grade and in tunnels, were the surface upon which
the trackform is mounted is very stiff, or in other words, is a high impedance mount.
Vibration transmission reduction systems work best when they are installed on a high
impedance mounting. The viaduct structure is, by contrast, not a high impedance mount.
Therefore optimal performance cannot be expected from resilient mounts placed on a
viaduct. The reason why the floating slab reductions are more consistent is because the
empirical projections are based on actual measurement data taken on the MTR viaduct
with floating slab installed, and not on at grade or tunnel installations.

Table 4 Wayside Noise Levels for Re-Radiated Noise at Top-of-Rail Elevation, 25 M, 130 Km/Hr, 12-Car Train

Configuration Noise Levels dB(A)
Re Radiated
LVT
Fully Enclosed 79
Full Height Barrier 76
4.3 m Height Barrier 76
2.5 m Height Barrier 76
1.5 m Height Barrier 76
Cologne Egg
Fully Enclosed 76
Full Height Barrier 75
4.3 m Height Barrier 74
2.5 m Height Barrier 74
1.5 m Height Barrier 74
Floating Slab with Stiff Baseplates
Fully Enclosed 67
Full Height Barrier 63
4.3 m Height Barrier 63
2.5 m Height Barrier 63

Configuration Noise Levels dB(A)




Configuration Noise Levels dB(A)

Re Radiated

1.5 m Height Barrier 63
Floating Slab with Soft Baseplates

Fully Enclosed 57
Full Height Barrier 56
4.3 m Height Barrier 56
2.5 m Height Barrier 56
1.5 m Height Barrier 56

Table 5 Prediction of Lmax (dBA) at 25 m for 130 Km/Hr, 12-Car Train

ERM Initial Assessment Empirical FEA
Report
Full Enclosure
LvT 70 71 79
Cologne Egg - 72 76
Floating Slab/Stiff Fastener 65 66 67
Floating Slab/Soft Fastener - 61 57

5. PREDICTED AND WAYSIDE NOISE ANALYSIS OF THE MULTI PLENUM SYSTEM WITH
EDGE WALLS

During the empirical study, it was decided that full enclosure along the entire length of
the West Rail Viaduct was unacceptable for a number of reasons relating to cost, safety
considerations and aesthetics. In the Ref. 8, [the preceding technical paper in the MOS
EIA technical annex], the effectiveness of an alternative strategy to full enclosure is
considered for the reduction of the direct noise from the train to a level sufficiently below
the target maximum of 64 dBA. Edge walls of various designs were first considered and
it was found that even with the most optimistic expectations of performance, the target
criterion would still be exceeded. To achieve this level of reduction, very tall edge walls
would have to be erected which would be impractical if not cost prohibitive to build, on
account of wind loading, and would also be unaesthetic.

An alternate system, termed the “Multi plenum System”, was conceived at the 1st KCRC
West Rail Workshop on Noise by the Operational Noise Working Group and evaluated in
Ref. 8 regarding its effectiveness in mitigating the direct train noise. The concept is
portrayed for the viaduct cross section in Figure 15 for tangent track, and in Figures 16-
17 for curved track. Additional mitigation of direct train noise is achieved by creating
noise plena beneath the vehicle and under edge and centre walkways to attenuate the noise
source (beneath the train). Edge walls of considerably lower height are shown in Ref. § to
be adequate in the reduction of the direct noise, when employed on the viaduct together
with the plena. This then implies that having employed this scheme, satisfaction of the



(total) maximum wayside noise criterion depends on adequate reduction of the structure
radiated noise, just as in the case of full enclosure.

A Finite Element Model of the viaduct with tangent track, shown in Figure 15, was
constructed to determine the structure radiated noise levels for the LVT, the soft
baseplates and the floating slab trackforms. A plan view of the floating mini slabs
appears in Figure 18, showing the lateral and longitudinal resilient restraint pads and 4
egg type baseplates on each mini slab.

The rail fixation parameters used for the analysis of the multi plenum viaduct are:

e LVT with dynamic stiffness of 20 kN/mm per block, block mass of 100 kg,
spacing of 750 mm and rail pad with dynamic stiffness of 200 kN/mm.

e Egg type resilient baseplate with dynamic stiffness of 12 kN/mm, spacing of
750 mm.

e 12 Hz Concrete floating mini slab elements of 1.5 m length, 2844 Kg/m mass,
bearing dynamic stiffness of 6.5 kN/mm and rail support stiffness of 12 (soft),
30 (moderate) and 70 (stiff) KN/mm at 750 mm spacing.

The viaduct is assumed to consist of simply supported spans of 30m. Cross sections and
isometric views of the finite element discretization are shown in Figures 19 and 20,
respectively. The estimated structure radiated wayside noise for the five different
trackforms is shown in Figure 21. It is seen that only the floating slab trackform with
moderate to soft baseplates have overall A-weighted levels (63 and 58 dBA, respectively)
less than the target of 64 dBA. The levels for the egg type fastener and the LVT are 75
and 74 dBA, respectively, which is roughly 10 dBA higher than the criterion. It is
interesting to note that the level with floating slab and stiff baseplate is 69 dBA,
indicating that the benefits of the floating slab can be compromised by selection of a
baseplate which is too stiff. As mentioned previously the 400 Hz resonance appearing in
the spectra d with the floating slab is attributable to the 1st longitudinal bending mode of
the slab. Experiments in which the slab is lengthened, however, indicate that there are
other resonances, caused primarily by the bending of the viaduct structural elements and
occurring near 400 Hz, which become evident and tend to dominate the A-weighted level
once the slab resonance is shifted to a lower frequency. As will be seen, it is not a simple
matter of just lengthening the slab to gain a significant reduction in the A-weighted level.

One disadvantage to the use of floating slab trackform is that the slab itself radiates noise.
The stiffer the baseplates, the more the slab radiates. This will become an issue only if
the slab radiated noise becomes on the order of or exceeds the train noise. This trend
appears in the slab radiated noise shown in Figure 22. The A-weighted noise level of the
slab with stiff baseplates is 88 dBA, which is the same as that for the train noise, whereas
the noise level for the moderate and soft baseplates is considerably less than that of the
train.

Figure 23 shows the reference train with the structure radiated noise removed and Figure
24 displays the noise receptors and sound barriers of different heights considered in the



study of the mitigation of the direct train noise Ref 8. In Figures 25-28, the direct noise
and the structure radiated noise is combined at receptor location 7 (25 m from track
centreline and at top of rail) to obtain the total wayside noise, with and without the
attenuation provided by the multi plenum and a 1.2 m high (measured from the walkway)
edge wall system.

The combined noise from the train, deck and floating slab beneath the train are shown in
Figure 25 with no mitigation applied. For the LVT, the egg type fastener and the soft and
moderate baseplates on the floating slab, the overall A-weighted combined noise is
approximately that of the train noise alone. However the combined noise from the train
and from the floating slab with the stiff baseplates is 91 dBA, or 3 dBA higher than the
train noise alone.

In Figure 26, the structure radiated noise shown in Figure 21 is energetically added to the
combined under car noise displayed in Figure 25 to obtain the total wayside noise with no
mitigation applied. Comparison of Figures 25 and 26 indicates that if there is no
mitigation of the noise from the under car, it will completely determine the total overall
A-weighted wayside noise level.

In Figure 27, the combined noise from the train, deck and floating slab beneath the train,
as shown in Figure 25, is attenuated with the multi plenum system and the 1.2 m high
edge wall. The overall A-weighted level after attenuation of the train noise only is

62 dBA as given in Table 6 (taken from Ref 8) wherein the noise levels predicted for the
multi plenum model at the ten receptor shown in Figure 24 are given. It can be seen in
Figure 27 that the overall A-weighted levels for the LVT and egg type track, as well as
the floating slab with soft baseplates is also about 62 dBA. The levels for floating slab
with moderate and stiff baseplates are 64 and 66 dBA, respectively, again due to the
additional under car noise radiated from the floating slab.



Table 6 Noise Levels (Lmax) Predicted for the Multi Plenum Model at the Ten Noise Receptors Located 25 m
from the Track Centerline and with Line-Of-Sight (Los) indicated at Various Heights Above Ground -Re:
130 Km/H, 12-Car

1.2m 25m 42m 54m
RECEPTOR (2.9 m) (4.2m) (5.9 m) (7.1 m)
LOCATION NO NOISE EDGE EDGE EDGE EDGE
(Height above MITIGATION BARRIER BARRIER BARRIER BARRIER
Ground) - dBA- -dBA - - dBA- - dBA- - dBA-
OUTBOARD:
1.15m 88 53.8 50.6 494 49.3
2. Tm(tor) 88 55.8 51.5 496 49.3
312m 88 58.2 53.0 50.2 49.6
4. 17m 88 61.4 54.9 51.2 50.1
5.22m 88 63.4 los 57.2 52.8 51.1
INBOARD:
6. 1.5m 88 58.1 55.5 53.8 53.4
7. 7mtor) 88 62.0 58.0 54.9 53.9
8 12m 88 67.7 61.6 56.9 55.1
9. 17m 88 74.2 los 67.0 60.2 57.3
10. 22m 88 74.2 los 74.0 los 64.3 60.5

Figure 28 is analogous to Figure 26 in that the structure radiated noise shown in Figure
21 is energetically added to the combined under car noise displayed in Figure 27 except
now the under car noise is attenuated by the multi plenum system and the 1.2 m high edge
wall. It is only the total noise for the floating slab with soft baseplates that satisfies the
maximum 64 dBA limit at Receptor 7 with a 1.2 m high edge wall. The overall A-
weighted noise levels presented in Figures 25-28 are summarised in Table 7.



Table 7 Noise Levels (Lmax) Estimated at Noise Receptor 7 (Inboard Tor) for the Different Trackform
Options - Re: 130 Km/H, 12-Car

DIRECT NOISE STRUCTURE RADIATED
NO NOISE ANDUNDERCAR ~ NOISE WO UDERCAR
TRACKFORM MITIGATION COMPONENT - dBA- TOTAL NOISE
- dBA- - dBA- -dBA -
1. Cologne Egg
12 kN/mm 88 62 75 75
2. LvT
20 kN/mm 88 62 74 74
3. Floating Slab
70 kN/mm 88 66 69 71
4. Floating Slab
30 kN/mm 88 64 63 66
5. Floating Slab
12 kN/mm 88 63 58 64

There are several conclusions which can be drawn from Table 7:

¢ Only floating slab track from with relatively soft baseplates will be capable of
reducing total wayside noise to within compliance.

o Placing stiff base plates on floating slab not only increases the noise radiated
from the viaduct, but also from the floating slab itself.

e It is not sufficient for the structure radiated noise and the mitigated under car
noise to be each less than 64 dBA to ensure the total wayside noise is less than
64 dBA because the total wayside noise is the energetic sum of the two.
Consider the case of floating slab with moderately stiff baseplates: the
mitigated under car noise and the viaduct structure radiated noise are 64 and
63 dBA, respectively, whereas the total noise is 66 dBA. The energetic sum of
the two can be as much as 3 dBA higher than either of the two in the worst
case of their spectra being identical. If the spectra are similar, the structure
radiated noise and the mitigated under car noise levels must be each roughly
61 dBA in order for the total noise to be within compliance.

o In the case of the floating slab with soft baseplates, the total noise level is
increased by 1 dBA over the mitigated under car noise (63 dBA) even though
the overall A-weighted level of the mitigated under car noise is 4 dBA higher
than that of the structure radiated noise. Thus the total noise level will be
within compliance when either the structure radiated noise or the mitigated



under car noise is near the maximum level (64 dBA) only if the other is
significantly below (by roughly 5 dBA) the maximum level.

It should be noted that in the above example, neither the floating slab trackform nor the
viaduct structure are optimised for maximum reradiated noise reduction. If necessary, the
edge wall can also be made higher to further reduce the under car noise. Thus, although it
is true in principle that the floating slab trackform with relatively soft baseplates is
necessary for wayside noise compliance, the extent to which the noise can be reduced
depends on the detail design of the viaduct, the trackform and the multi plenum/edge wall
system.

6. EFFECT OF STRUCTURE TRACKFORM AND CIVIL REQUIREMENTS ON PREDICTED
NOISE LEVELS FOR THE EMU LINE

In this section two important topics are discussed. First, the effect of the viaduct design
on the reradiated noise is considered in order to resolve the issue of whether the need for
floating slab trackform can be eliminated by alteration of the design of the viaduct. If
floating slab cannot be eliminated then it would be useful to determine roughly how much
noise reduction can be gained from structure optimisation. The second major issue
concerns whether it will be possible to design a floating slab for the EMU and for the
mixed use lines (freight and EMU) which will satisfy both the noise reduction and the
civil (structural) requirements.

We begin with consideration of viaduct structural changes which are within or
approaching the limit of practicality but which it is believed will lead to lower levels of
reradiated noise. The three changes which lead toward this objective are to reduce the
radiating area of the structure, to increase its mass and to increase its stiffness. It must be
remembered that redesign is limited by the fact that the multi plenum/ edge wall system
must be installed on top of the viaduct for adequate reduction of the under car noise and
that this system has certain spatial requirements. One design which significantly reduces
the radiating area is a single track as opposed to a double track viaduct, as shown with the
multi plenum/ edge wall system in Figure 29 without floating slab, and in Figure 30 with
floating slab.

In Figure 31 the concept is taken further, by doubling the thickness of all of the structural -
members. Although this example probably goes beyond what is buildable, it will

illustrate the advantages of a very significant increase in the mass and stiffness of the
viaduct.

The estimated reradiated noise for different viaduct designs is shown in Figure 32 for the
reference KCRC conditions and dynamic (soft) baseplate stiffness of 12 kN/mm. As
presented earlier, the overall A-weighted levels for the two track viaduct with and without
the 12 Hz floating slab are 58 and 75 dBA, respectively. The level for the standard single
track viaduct with no floating slab is 72 dBA, whereas for the stiff massive version it is 69
dBA. Thus for a single track structure with significantly reduced radiating area and
significantly increased mass and stiffness, the reradiated noise level is still 5 dBA over the



criterion even with very soft baseplates. With more moderate baseplates, as shown in
Figure 33, the overall A-weighted level for the stiff massive single track structure is

72 dBA or 8 dBA over the target level. It is therefore concluded that compliance cannot
be achieved without floating slab by optimisation of the structure. It should be noted,
however, that the low frequency rumble noise is significantly mitigated by the viaduct
changes, aimost down to the performance level of the floating slab.

Viewed from a different perspective, optimisation of the structure can be very beneficial.
The more that reradiated noise reduction can be achieved from the structural design, the
more latitude there will be for civil considerations in the trackform design. In Figure 32,
there is a 6 dBA advantage in noise level between the ‘standard’ two track viaduct and the
stiff massive single track viaduct.

Analysis up to this point has not taken into account the major civil requirement on
trackform design impacting the reradiated noise consideration, that is, the vertical
deflection of the rail. Also, the viaduct had been redesigned with thicker cell walls,
thereby increasing somewhat the stiffness and mass of the viaduct. In order to make more
realistic reradiated noise projections, these factors needed to be taken into account.

Figures 34 and 35 show the revised FEA model cross sections for the two track and single
track viaducts, respectively, with the strengthened cell walls. Additionally it was agreed
with KCRC that, as a working assumption, the vertical static deflection for the EMU and
freight lines would be limited to 7 and 5 mm, respectively. One configuration for the
mini slab trackform which satisfies the 7 mm requirement for the EMU line is 21 kN/mm
dynamic (15 kN/mm static) baseplates on 750 mm centers with 13 Hz 1.5 m mini slabs
(2844 kg/m running mass) on 7.1 kN/mm dynamic stiffness bearings. This
trackform/viaduct design shall be referred to as the current EMU configuration.

The reradiated noise from the slab and from the structure for this revised configuration are
shown in Figures 36 and 37, respectively, and compared with the previously analysed
floating slab/ viaduct configuration. It can be seen that the slab radiated noise is similar
to the previous 12 Hz floating slab model with 30 kKN/mm baseplates whereas the
structure radiated noise is similar to the previous 12 Hz floating slab model with 12
kN/mm baseplates. Since these previous cases were shown to satisfy the total noise
wayside requirement, these results indicate - by similarity that it is possible to construct a
floating slab trackform on the current (nonoptimized) two track viaduct design which
satisfies the most important civil requirement of 7 mm static vertical rail deflection as
well as the wayside noise requirement.

The reradiated noise levels from the slab and from the viaduct are plotted for the single
and two track current EMU configurations in Figure 38. The overall A-weighted levels
for the slab noise are similar because the trackform impedance mount does not have a
significant effect on the slab vibration at the higher frequencies. However the structure
radiated noise for the single track viaduct is 55 dBA, or 4 dBA lower than that for the two
track viaduct.



Another kind of structural alteration is considered in Figure 39, with the FEA
implementation shown in Figure 40. In this case an attempt was made to increase the
stiffness or impedance of the mount beneath the floating slab support bearings by
increasing the number of cells from one to three and moving the cell walls to beneath the
bearings. A comparison of the slab and structure radiated noise for the one vs three cell
viaduct designs is shown in Figure 41. The 12 Hz floating slab trackform with

30 kN/mm dynamic stiffness baseplates is assumed. The slab noise radiation is roughly
similar, whereas the reradiated noise from the three cell viaduct is about 3 dBA lower
than for the one cell viaduct. Note that due to the large difference in spectra between 160
and 400 Hz, the reduction of the reradiated noise could be considerably greater if the
structural resonances at the higher frequencies were to align differently.

7. EFFECT OF STRUCTURE TRACKFORM AND CIVIL REQUIREMENTS ON PREDICTED
NOISE LEVELS FOR THE FREIGHT AND MIXED USE LINES

The operational, wayside noise and civil requirements for the freight and mixed use lines
are quite different from those for the EMU only line. If double stack freight is allowed,
the maximum axle load, from the standpoint of rail fatigue life, is 32 tonnes. For single
stack freight, it would be 22 tonnes whereas for the EMU line it is 18 tonnes. As shall be
seen, the agreed upon maximum vertical static rail deflection of 5 mm will have very
different consequences with regards to meeting the maximum wayside noise target of 67
dBA for these different tonnage requirements.

Besides the maximum static vertical rail deflection requirement, civil requirements
demand a baseplate which can stand up to the punishment that the freight loading delivers
to the baseplate. KCRC prescreened baseplates for freight usage and found that the ATP
Acoustic Loadmaster may be suitable. In order to interject realism into the wayside noise
projections for freight, WIA used the Loadmaster dynamic characteristics for the
baseplate in the reradiated noise modelling. These characteristics were obtained from
dynamic tests performed on the Loadmaster by WIA and are summarised in 7able 8. The
dynamic stiffness for this baseplate at the 22 tonne axle load for single stack freight is

49 kKN/mm whereas for the 32 tonne load for double stack freight, it is 58 kN/mm. These
stiffnesses are considerably higher than the value of 21 kN/mm used in the current EMU
configuration. Additionally, the baseplate centre spacing was reduced from 750 mm to
600 mm which further increases the effective stiffness of the baseplates.



Table 8 Selected Operational and Performance Data Pertaining to the Use of the Acoustic Loadmaster for

Freight
AXLE LOAD STIFFNESS DYNAMIC-TO-STATIC
(tonnes) (kN/mm) RATIO
Maximum Noise Static Dynamic
18 15 35 46.4 1.97
22 18 25.7 491 1.91
32 25 31.2 58.4 1.87

Other than the floating slab trackform properties, the other modelling parameters for
freight are assumed to be the same as those for the EMU line, as described in Appendix
A. The Acoustic Loadmaster or another baseplate with similar dynamic properties is
assumed to be used in all instances on the freight only and mixed use lines. In the first
attempt to satisfy the static rail deflection requirement, the slab running weight of 2844
kg/m was kept the same as in the EMU line. Since the baseplate centre spacing was
decreased to 600 mm, the length of the (mini) slab module was increased to 1.8 m with
six baseplates on top of and six support bearings underneath each slab. In order to meet
the static deflection requirement with double stack freight, the dynamic stiffness of the
slab support bearings was increased to 14 kN/mm, which resulted in a 20.5 Hz floating
slab. The reradiated noise from the slab and structure for this configuration is shown in
Figure 42. The overall A-weighted wayside noise levels for the slab and the structure are
88 and 70 dBA, respectively. Thus the target of 67 dBA total maximum wayside noise
level will be exceeded by this configuration.

If the running slab weight is doubled from 2844 kg/m to 5688 kg/m the resonance
frequency of the slab will be reduced from 20.5 Hz to 14.5 Hz with no change in the static
rail deflection, all other things being equal. There is a significant structural consequence
to this alteration because the viaduct needs to be designed to carry the extra weight. A
comparison of the reradiated noise, assuming 32 tonne freight, is made for the different
mass floating slabs and is presented in Figure 43. Unfortunately, there is very little
difference in the overall A-weighted levels, of either the slab or the viaduct reradiated
noise. The resonance (spectral) structure in the viaduct response has certainly changed;
however, the summation leads to similar A-weighted levels.

For the 22 tonne axle freight, the 1.8 m module length mini slab is again chosen, except in
this instance, the running slab mass is assumed to be 4266 kg/mm. In order to satisfy the
static rail deflection requirement, a bearing dynamic stiffness of 8.8 kN/mm is required.
This results in a slab resonance frequency of 13.2 Hz. The reradiated noise spectra for the
slab and viaduct are presented in Figure 44. The overall A-weighted levels for the slab



and viaduct are 86 and 66 dBA, respectively. These levels indicate that the structure
radiated noise is below the targeted level of 67 dBA.

In Figure 45, all conditions and design parameters are kept as in Figure 44 except that the
slab length is increased to 5.4 m from 1.8 m. The structure and slab radiated noise for
both cases is compared in Figure 45. Again, as in the case of the floating slabs of
different resonance frequencies, the resonance structure of the reradiated noise at higher
frequencies is changed in the viaduct; however, there is little difference in the overall A-
weighted levels for either the slab or the viaduct.

Figure 46 considers the same conditions and comparisons as in Figure 43, except the
viaduct structure is assumed to be the strengthened three cell viaduct. For the 5.4 m slab
the structure radiated noise is about the same for the two viaduct cross sections; however,
for the 1.8 m slab, the structure radiated noise is reduced by 5 dBA with the strengthened
three cell structure to 61 dBA. This results from the fact that the dominant resonance at
higher frequencies for the 1.8 m slabs falls in the frequency range where the strengthened
three cell viaduct is very effective at reducing the noise level. Fortuitous alignment of
resonances did not occur in the case of the longer slabs.

The reradiated noise for 22 tonne axles on a single track viaduct is shown in Figure 47 for
the 5.4 m and the 1.8 m floating slab trackforms. In this case the reradiated noise levels
for both trackforms is similar, with the structure radiated level at about 62 dBA, or 5 dBA
below the targeted level.

There are several conclusions which can be stated concerning the freight study:

e The Acoustic Loadmaster or another baseplate with similar performance
appears have the potential to satisfy the civil and perhaps the noise
requirements for the freight and mixed use lines, at least for the 22 tonne axle
(single stack) freight

e [t was not possible to satisfy both the static rail deflection requirement and the
wayside noise requirement for the 32 tonne (double stack) freight, given the
design variations considered in this study. The exceedance was 3 dBA which
could potentially be eliminated by viaduct structure optimisation.

e No significant advantage in reducing the A-weighted levels was obtained from
either increasing the floating slab length or significantly increasing its mass

e For the 22 tonne axles, the structure radiated noise was reduced to 61 dBA for
13.2 Hz mini slabs on a strengthened three cell, two track viaduct, and to 62
dBA for the same trackform on a ‘standard’ single track viaduct. These levels
are about 5 dBA below the targeted wayside criterion for freight.

In the case of strengthening the viaduct by the three cell design, a benefit of 5 dBA
reduction was achieved for the short slabs, whereas for the longer slabs, there was no
appreciable benefit. This is a consequence of the resonance interaction of the viaduct and
the trackform, indicating that structural optimisation is possible but requires some
analysis.



8. MISCELLANEOUS TOPICS

In this section a number of miscellaneous topic are addressed.

Figure 48 shows a comparison of the noise radiated from a 12 Hz floating slab of
different lengths relative to the 1.5 m mini slab module for the dynamic baseplate
stiffness of 30 kN/mm. The 4.5 module on the average does not show much difference in
performance from the 1.5 m length slab. However, it has a considerably different
resonance structure which can amplify or attenuate different frequency bands compared to
the mini slab. Thus performance benefit or loss depends on slab-structure resonance
interaction. The longer slabs radiate higher noise levels over most of the frequency range.

In Figure 49, the noise radiated from slabs in front of the train are shown. By 7 m ahead
of the train, the overall A-weighted noise level is reduced by over 30 dBA. This indicates
that radiation of noise from the slab in front of and behind the train (and therefore outside
of the undercar plenum) does not significantly contribute to the wayside noise.

Measurement data of rail vibration from the WAMATA A13 Aerial structure and from
the MARTA Hightower Bridge are presented in Figure 50. Comparison of the data taken
for the soft vs the stiff fasteners at WAMATA indicates that although there is higher
vibration of the rail when soft baseplates are used, this difference occurs primarily at
lower frequencies. Therefore, there is very little effect on the A-weighted level. In
Figure 51, this difference is plotted to show more clearly that the higher rail velocities in
the case of the soft baseplates occurs only at the lower frequencies. Since the cutoff
frequency of the rail is quite high, very little of this low frequency increase is radiated as
noise away from the rail. The reference spectrum for the train noise does therefore not
have to be corrected because soft baseplates will be employed as part of the reradiated
noise mitigation.

The results presented in Figures 50 and 51 were for soft and stiff baseplates directly
attached to the viaduct. In Figure 52, the calculated rail vibration is presented with and
without floating slab. Again it is seen that differences occur only at low frequencies
which do not radiate as noise from the rail, leaving the a-weighted level unchanged. The
reference spectrum for the train noise does therefore not have to be corrected because
floating slab will be employed as part of the reradiated noise mitigation.

In Figures 53 and 54, comparisons are made of respectively of the rail vibration and the
noise radiated from the rail under and ahead of the train. Figure 54 shows first that the
model] calculation of the noise radiated from the rail beneath the train agrees quite
favourably with the assumed train noise reference spectrum, of which the rail noise is a
part. Secondly, it shows that by about 10 m in front of the train, the noise radiated from
the rail drops to a level that can be adequately mitigated by the edge wall only, without
the need of coverage by the undercar plenum. The rail out in front of the train need not
therefore be considered as a separate line source in the determination of the total wayside
noise. As a modelling assumption, the radiating rail out in front of and behind the train



can be adequately taken into account by assuming that the train is 1/4-1/2 car longer than
it is actually to account for this radiation.

This assumption about how far in front of and behind the train the rail radiates significant
noise is further substantiated by the measurement data taken during a train passby on the
LA Metro and shown in Figure 55. For the microphone placed 1.2 m from the train, it
can be seen that the high noise levels occur only when the train is adjacent to the
microphone, and not before or after the passby.

In Figure 56, measurement data is shown indicating the increase in noise due to the
presence of switches and crossovers. The increase in direct noise is taken from wayside
noise measurements made with and without a switch installed on the BART San Leandro
test track. The difference in overall A-weighted level of 8.5 dBA is not sensitive to speed
between roughly 45-130 kM/h. The difference in reradiated noise was obtained from
simultaneous measurements taken on the concrete decks of two adjacent simply supported
spans of the MARTA Hightower bridge one span supported a crossover and the other
supported simple tangent track.

In Figure 57, the noise radiated from the opposite track slab is presented for the current
EMU configuration. It shows that the radiated noise level is 28 dBA and therefore can be
neglected in the determination of the total wayside noise. In Figure 38, the structure
radiated noise levels are traced from the floating slab under the train to the floating slab
on the opposite track to show the reduction of radiated noise from one slab to the other.

9. CONCLUSIONS

9.1 Empirical and Full Enclosure FEA Study

In Phase 1, empirical data was gathered from previous studies on reradiated noise levels
near transit train concrete viaduct structures and also on the vibration reduction
performance of resilient baseplates, low vibration trackwork (LVT) and floating slab
trackwork. After the data was applied to the KCRC West Rail Viaduct, it was found that
with full enclosure, only the floating slab trackform provides sufficient reduction of the
structure radiated noise. In Phase 2, the FEA was performed on the KCRC West Rail
Viaduct to determine the structure radiated noise. The FEA also predicted that only the
floating slab trackform provides sufficient reduction of the structure radiated noise.

9.2 Reradiated Noise Analysis of the Viaduct with the Multi Plenum System with Edge Walls
o The multi-plenum direct noise barrier together with floating slab trackform
and resilient baseplates can reduce the total wayside noise to the targeted
wayside noise level.

e Only floating slab track from with relatively soft baseplates will be capable of
reducing total wayside noise to within compliance.



¢ Placing stiff base plates on floating slab not only increases the noise radiated
from the viaduct, but also from the floating slab itself.

e Itis not sufficient for the structure radiated noise and the mitigated undercar
noise to be each less than 64 dBA to insure the total wayside noise is less than
64 dBA because the total wayside noise is the energetic sum of the two. If the
spectra are similar, the structure radiated noise and the mitigated undercar
noise levels must be each roughly 61 dBA in order for the total noise to be
within compliance.

9.3 Effect of Structure Trackform and Civil Requirements On Predicted Noise Levels for the
Emu Line
e Structural redesign, within practical limits, will not provide adequate reduction
of the reradiated noise, and therefore, will not eliminate the need for floating
slab.

e Low frequency rumble noise can be significantly mitigated by the viaduct
changes.

e The more that reradiated noise reduction can be achieved from the structural
design, the more latitude there will be for civil considerations in the trackform
design.

e It is possible to construct a floating slab trackform on the current
(nonoptimized) two track viaduct design which satisfies the civil requirement
of 7 mm static vertical rail deflection and the wayside noise requirement.

9.4 The Freight and Mixed Use Study
e It was not possible to satisfy both the static rail deflection requirement and the
wayside noise requirement for the 32 tonne (double stack) freight. The
exceedance was 3 dBA which could potentially be eliminated by viaduct
structure optimisation.

¢ No significant advantage in reducing the A-weighted levels was obtained from
either increasing the floating slab length or significantly increasing its mass.

e For the 22 tonne axles, the structure radiated noise levels are about 5 dBA
below the targeted wayside criterion for freight.

In the case of strengthening the viaduct by the three cell design, a benefit of 5 dBA
reduction was achieved for the short slabs, whereas for the longer slabs, there was no
appreciable benefit.

9.5 Conclusions from Miscellaneous Topics
e Longer slabs radiate higher noise levels over most of the frequency range.

e Radiation of noise from the slab in front of and behind the train does not
significantly contribute to the wayside noise.



The reference spectrum for the train noise does not have to be corrected
because soft baseplates will be employed as part of the reradiated noise
mitigation.

The reference spectrum for the train noise does therefore not have to be
corrected because floating slab will be employed as part of the reradiated noise
mitigation.

As a modelling assumption, the radiating rail out in front of and behind the
train can be adequately taken into account by assuming that the train is 1/4-1/2
car longer than it is actually to account for this radiation.

At switches and crossovers, the difference in overall A-weighted level is 8.5
dBA. The difference in reradiated noise is 4 dBA.



REFERENCES

8]

Pyke, Jon and Bullen, Rob, “TS-900 KCRC West Rail Environmental Impact
Assessment : Initial Assessment Report”, ERM-Hong Kong Ltd, 8 August 1997.

Ashdown Environmental Ltd., “Acoustic Analysis of Kap Shui Mun Bridge and
Ma Wan Viaduct”.

Remington, Paul, “Wheel/Rail Rolling Noise, II: Validation of the Theory”, J.
Acoust. Soc. Am., 81(6), June 1987, pp. 1824-1831.

Wilson, George Paul, “Tsing Ma Bridge Trackform Noise and Vibration Study -
Final Report”, Wilson, Thrig & Associates, Oakland, California, prepared for
Halcrow Asia Partnership Ltd., Hong Kong, 16 June 1995, 85 pp.

Wilson, George Paul and Alan Crockett, “Ma Wan Viaduct and Kap Shui Mun
Bridge Analysis - Final Report”, Wilson, Ihrig & Associates, Oakland, California,
prepared for Halcrow Asia Partnership Ltd., Hong Kong, 24 March 1997, 39 PpP-

Wilson, George Paul, “Phase [ Measurements: Tsing Ma Bridge Noise Mitigation
Study, Lan Tau Fixed Crossing - Final Report”, Wilson, Thrig & Associates,
Oakland, California, prepared for Highways Department, Hong Kong, 29 August
1997, 124 pp.

Wilson, George Paul, Alan Crockett, and Deborah Jue, “Preliminary Report of
Finite Element Analysis: KCRC West Rail Project - Reradiated and Sound Barrier
Noise Study”, Wilson, Thrig & Associates, Oakland, California, prepared for ERM
Hong Kong Ltd., Tsin Sha Tsui, Kowloon, Hong Kong, 22 August 1997, 25 pp-

KCRC Operational Noise Working Group, “Concept Specification and Noise
Evaluation of the Double Plenum Model for Train Noise Attenuation: KCRC West
Rail Project” technical paper prepared for the KCRC West Rail Environmental
Assessment : Final Assessment Report by ERM-Hong Kong Ltd with
subconsultants Wilson Ihrig & Associates, February 1998.



100

© = =
S ws -
& = D
o - —
f0s) = =
° = =
' 80
- - -
w = =
> = =
w - —
- = =
TR E
S5 70 TC \ =
N = , =
7)) - | =
w _— =
@ = : =
a. = ! ! -
&) v i ’
z 0= ? -
= — ! -
Q - ‘ =
N - =
o = =
Z 50 — =
(01} — -
w - =
> — -
< = =
b - =
8 40 — -
e = -
30 — — ' — -
3 16 315 63 125 250 500 1K 2K 4K 5
‘E OCTAVE BAND CENTER FREQUENCY -- Hz g
o <
O———0 re: 25 m, 12 Car, 130 km/h
NOT TO SCALE
REF NCE VIA T NOI KOWLOON - CANTON

FIGURE
SPECTRUM 1

RAILWAY CORPORATION

Conmracucisaacisee 31 | ERM~ WEST RAIL: TS900 EIA STUDY




100 —— -

o i -

g - | -
= 90 -
o - -
& = =
e il —
: g E
_’l 80 —— =
w = o)
> = =
w —— —
- - _
" z
L 70 — L
D - =
(7)) — _
w — =
i = =
Q. —_ _
) - =
S 60 = =
S = =
O - -
153 = -
o = =
2 50 — =
(5] — _
w = =
> - =
< - =
- - —
8 40 —= =
Q = =
30 —— ’ ‘ -

3 16 31.5 63 125 250 500 1K 2K 4K 5

& OCTAVE BAND CENTER FREQUENCY -- Hz g

o <

O—————0 Near Kwai Hing - Stiff Rail Fixation - Sound Barrier
g--mmem——-= -0 Near Kwai Fong - Covered Structure with Floating Slab
NOT TO SCALE
MEASURED NOISE LEVELS FROM MTRC TRANSIT —— KOWLOON - CANTON
TRAIN PASSBYS ON THE TUEN WAN LINE - == - )

5 CORRECTED TO A 12-CAR TRAIN F'GUR‘; \ RAILWAY CORPORATION j e
{ A AT 130 kph AND 25m DISTANCE . 1sa8/C1588 22 ERM WEST RAIL: TS900 EIA STUDY '




100

3 =
© =
T 90 — -
o - —_
« = =
e — =
g x -
80 — =
w =
= = i
w - —_
- = =
s = =
S 70 — 3
@ = =
w — A
@ = =
a = =
Q - =
< 80 = =
-] = =
0 - -
7] = =
=) = -
£ 50— =
@ = =
w = =
- =
= = =
S 40— =
Q = =
30 — ——- — e :_
g 16 315 63 125 250 500 1K 2K 4K 5
T OCTAVE BAND CENTER FREQUENCY -- Hz w
3 :
O—————0 Measured Near Kwai Hing - Stiff Rail Fixation
Qe==-------0 Estimated Re-Radiated Noise - Stiff Rail Fixation
D X Measured Near Kwai Fong - Floating Slab
& Estimated Re-Radiated - Covered-Floating Slab-Stiff Fixation
NOT TO SCALE
TIMA T IATED NOI _

A

KOWLOON - CANTON

e

3

a FROM MTRC TRAIN PASSBYS AT COVERED =N
Nw' VIADUCTS - CORRECTED TO A 12.CAR TRAIN ' 'CURE | \SE8 RAILWAY CORPORATION
i

AT 130 kph AND 25m DISTANCE c ssarc15t0.93 ERM WEST RAIL: TS900 EIA STUDY

=)




100 —— -
o T =
g %% -
] o X
o —_ —
[00] - =
‘80
o = =
> = B
w - —
- — _
W = e
m — -—
€ 70 — =
%) - =
7)) - -
L — -
i - -
a = =
Q
S 60 = =
2 = =
Q - =
7] = -
Q = ‘: -
Z 50 — i -
a — : =
W = 2 -
> — ; =
< - : =
= = : =
8 40 — "., -
Q - : =
= [
3 16 31.5 63 125 250 500 1K 2K z
fﬁ OCTAVE BAND CENTER FREQUENCY -- Hz w
g---------- -0 Estimated Re-Radiated Noise - Stiff Rail Fixation
Yeomomememe x Avg. - BART Concrete Viaduct with Resilient Rail Baseplates
Dovevvrennes & Avg. - MARTA Composite Viaduct with Resilient Baseplates
o———0Q Estimated Re-Radiated Noise - Resilient Rail Baseplates
NOT TO SCALE
ESTIMATED NOI M MTR
@ W TRAIN PASSBYS ON THE COVER FIGURE KOWLOON - CANTON _’
5! | VIADUCT WHERE RESILIENT RAIL 4 7 RAILWAY CORPORATION Mamw
A BASEPLATES ARE INSTA ContracyC1588/C 1588_34 WEST RAIL: TS900 EIA STUDY




100 —— =
g . = -
a3 90— -
q ox =
e il —
01] T =
© x- —
H 80 _
- - -
i = =
> = =
w — =
- = =
w - E
i
S 70 — —~
n = =
%)) Z =
w — =
E = =
= x
)
S e0 - -
) - -
o} - =
n = -
) = =
£ 50 — =
o - —
w = =
= =
= = =
8 40 — =
2 = \ _
- ll X =
30 _;" i -— — e S -_;
2 16 315 63 125 250 500 1K 5
é OCTAVE BAND CENTER FREQUENCY - Hz w
3 :
O——————0 Resilient Rail Baseplates
O--=eemum- -0 Sonneville Low Vibration Track
Mermemememees x Floating Slab with Resilient Baseplates or Sonneville LVT
NOT TO SCALE

T' R FIGURE | i KOWLOON - CANTON
mm%ﬁ_?ﬁﬂkﬂkfﬁmﬂﬁm&uw 5 RAILWAY CORPORATION =)

ConraciC1580C 15883 ERM WEST RAIL: TS900 EIA STUDY

l?l




. AQNLS VI3 006S1L 1IvY LSIM NI M-Sﬁoaﬁ_o\_u:aoo
ﬂ" NOILYHOdYOI AVMIIVY ‘ S nows - _
NOLNVD - NOOTMOM

3OS Ol 10N

(/W 0g1 LV) (ZH) ADNINOFMA INTIVAINOI

00¢2Ls 0ZLs L9 LS AT
.a.....-....r..._l....l....ll....-.....l.l.LL..Lt..-..l.w J ’ e ' ——eteta b e e !
{wy/penl| 3 JoquinN oABpA
000’0l 000°t 0ot oL |

byt B e e Brpu——v

-10000°0

weslone

IX TX X Y KXY (YTT TYRYY ST TR PRTTTTRYRPITY I L.. LY TYE-ZTTR TR VY PRYPYYTY RYPYTTPRTOrey I 1

LER 3 B am sy

- 0L000'0

- 001000

ﬁmmﬁ_w..m (i

Giliiiisiititinitif

.. 00010°0

weon o o

o
-~ a1t

- 0000L°0
: 49902 NN 13UB :04NI ==
; nsvopadx3 JULIN MNM
poulqWOD N10Q VAWN 19 1531 ...
UmsL 1988 VANN-100 V8N ¥ 1531 — ).
V11005 POYSNILS OU1BY POIROG I 161 %mm oo
1  t1o0um perjorng oyrepunosp 1z 1838 —— —

R N T T N Y R e STy S S e Y

—vees a ¢ o

- 00000° L

1A 8ot s chee s YD 40P o

| e

Ooooo ol

(ww) apnyjiIdwy ssauybnoy




ﬂ“‘

AQNLS VI3 006S1 vy LSIM

2£79851 /8851 DNdeNU0)

W3

NOILYHOdHOD AVYMIIVY
NOLNVD - NOOTMOM

L
JHNOI4

Vd133dS SSINHONOY vy

<

37v3S O1 1ON

0ZLs cLs

(4/uB ocl Lv) (2H) AONINGINY INTIVAINGT

~ Ls A

| T oty L A e s,

RO DR JEN '
n..:\ﬁwm__ ) Jequunpn DARAA
001 ot A l

[]
(]

sestaveessas

—.:...

.” Hmmn_........m”.”.

010000

: .wmmﬂ“.:
ﬁ:_: =

*es et ..:...-.-n‘.-o:.-_-

- 001000

- 00010°0

vefe

oo le

oaus|redxy Jy 1py Yim .

o poulqWod mva vIWN 19 1831 ...
¥2911 1904 posn v.ln-100 vsn v 1834 —— |
fou ba ‘e 1830 ...__|

%Y poysjury ape/punosg iz 1631 ..

RERTHEE H M I it e

H 4

:.a;.:ohaz_:wz OO0 .........p.8.

- 000010
“£. 00000

k. 0000001

(ww) spmjidwy ssauybnoy




160

ERM WEST RAIL: TS900 EIA STUDY

Contrac/C 1588/C1588_38

150 -
7] = —
g = M
-3 —_— _
5 = E
- A
2 140 — —
@ = =
.'J = =
2 = E
W 130 — -
-l — —_
Z = =
Q — —
‘._ — —
S 20 = -
@ 120 —= =
S - -
Q - =
Z - -
I E
w 110 — —
> - =
< - =
- - _—
3 — =
O = =
2 100 — -
90 —r — -
2 16 315 63 125 250 500 1K 2K 4K z
g OCTAVE BAND CENTER FREQUENCY -- Hz w
3 s
<
[ -0 WMATA A13 - Soft Baseplates
Yomemememams x WMATA A13 - Stiff Baseplates
BDoeeneeeninnny A MARTA - Stiff Baseplates
~————— (Calculated - 21 KN/mm Baseplate
NOT TO SCALE
2y COMPARISON OF M RED AN e — KOWLOON - CANTON ,
N |~ CALCULATED RAIL VIBRATION 1B RAILWAY CORPORATION i
' VA




100
N
g %
N
o
[s0]
©
i 80 :
-

Ww

S

L

-

T

z 70

N

wn

W

C

a

Q 60

Z

S

o)

(7))

a

Z 5o

@

[§9]

>

<

-

8 40

@
30

& E
g_:- ‘ o
= =
> W
= i
= | -
— I -
= | =
= ¥
= =
3 16 315 68 125 250 500 1K 2K 4K I
g OCTAVE BAND CENTER FREQUENCY -- Hz g
2 <
O————0 Total Structural Radiated Noise
[ -0 Rail Noise
b S X Guardrail Noise
& a Crosstie Noise
———m. -+ Bearer Noise
o T— < Deck Noise
| S —— -V Waybeam Noise
NOT TO SCALE

Al

VIBRATION FOR TEST TRAIN - 9
<3m - $5kmh SPEED

- 55kmh SP

CALCULATED NQISE RADIATION FROM TSING MA
W BRIDGE TRACKFORM DECK AND WAYBEAM  FIGURE % KOWLOON - CANTON

=7 RAILWAY CORPORATION =’

Contracy/C 1588/C 1588_39

ERM WEST RAIL: TS900 EIA STUDY




g

s £
3 90 —
Q o =

o = E
@ - =
© = -

i 80 :

= - -
w - =
> — =
w — —
| — —_
E _ Z
S5 70— X =
2 " R E
7] N N -
w — rd —
x Y & \g\ -
a = SN =
Q 60 —— ] =
Z = i) =
2 = \ =
o] - R =
7] = -
Q = =
Z 50 — ® —~
@ - =
w = =
> — =
< = =
- —_ =
8 40 —— =
Q = -
30 —3- ~

2 16 315 63 125 250 500 1K 2K 4K I

é OCTAVE BAND CENTER FREQUENCY -- Hz w

8 3

Ot o 25m Below Track Deck -- Measured Noise
O----------0 25m Diagonally Below -- Measured Noise

»—————x Total Radiated Noise From Vibration Measurements

NOT TO SCALE

| ON TSING MA BRIDGE - 10
A "B BN SPOEE e | ERM  VESTRAL TewoBAsDY

— MEASURED NOISE CALCULATED FROM —_—
NW A A I G ZT IRAIN - FIGURE % RAILWAY CORPORATION =)




100

g = =
4 90 — -
o - —
& = —
o il -
g & -
i 8o —X : =
- = : —
w = ; =
> — : ’ -
w — g =
W — I" ‘ﬂ-ﬁ--u ™, —
@ 70 — ‘ ! X _\ %‘:U‘ - Hm)
=2 - ,’ X \‘ J X K H\ X X
3 I *wS W TR R E
% ’ _—:—— ) \)( ,X E“Q )( X p—
a - [ Cl:‘ =
Q 60 — 1 o =
2 —_ i il —_
: - D x\ q‘ D‘ :
O ol \ a -
@ = % a —
Q = \ =
= . =
Z 50 —— — =
@ - \ =
w = \ =
> = X, =
5 - \ _
5 = X -
O 40 — —
() = =
30 — —
2 16 315 63 125 250 500 1K 2K 4K g
w OCTAVE BAND CENTER FREQUENCY -- Hz g
o <
O------=-=- -0 Measured Near Kwai Hing (MTR) - Adjusted to KCR Conditions
D x KCR West Rail Viaduct - FEA Prediction
NOT TO SCALE
§ RUCTURE RADIATING NOISE FROM THE KCR .
VIADUCTWITHA 1212 FLOATING SLABAND  FIGURE | T mA im comeamion )
, TIFF (70Kkn/mm 11| X5 RAILWAY CORPORATION [/
' A AR, 1 kmh m ] TAN c crseacisss ¢t | ERM  WEST RAIL: TS900 EIA STUDY




w
|
A

TION REP NTATIN FF

M

F VIA

TWITHF
ENCLOSURE

FIGURE
12

Contract/C1568/C1588_42

KOWLOON - CANTON
Xz4 RAILWAY CORPORATION
ERM WEST RAIL: TS900 EIA STUDY

=)

]



.n‘

AQNLS VI3 006SL VY 1SIM

NOILYHOdYO0D AVMIVY
NOLNVO - NOOTMOM

ALE

iy

€078851 2/8851 028 NU0)

£l
JHNOI4

1 TYAM 3015 NV WY38 X089 IHL 1V Q_mo ._mQO_z ONIMOHS
JYNSOTD avin 40 7340




KOWLOON - CANTON
RAILWAY CORPORATION
WEST RAIL: TS900 EIA STUDY

ERM

=?

14

FIGURE
ContracyC1588/C 1588_44

FULL ENCLOSURE

ISOMETRIC VIEW OF FEA MODEL OF VIADUCT WITH




BEARING: THICKNESS=75mm
DIAMETER=-300mm

200

1480 M

P

w
I
A

CROSS SECTION OF KCRC WEST RAIL
VIADUCT DESIGN WITH EDGE WALLAND ~ FIGURE

PLENUM - TANGENT TRA

15

Contract/C1588/C1588_4S

= KOWLOON - CANTON
X5/ RAILWAY CORPORATION
ERM  WESTRAIL TS900 EIA STUDY

=)




BEARING: THICKNESS=75mm
DIAMETER-300mm

1200

1405.\

B SN
.

SECOND PO R-/

, VIADUCT DESIGN - FIGURE | K58 RAILWAY CORPORATION
A SUPERLEVATED TRACK (125mm) ERM WEST RAIL: TS900 EIA STUDY

Contrac/C1588/C1588_46

——w CROSS SECTION OF KCRC WEST RAIL KOWLOQON - CANTON ,
& —
|




BEARING: THICKNESS=75mm
DIAMETER-300mm

1200 |, -

200

1703

I VIA T

VIADUCT DESIGN -
A PERLEVATED TRACK (125mm

SW CROSS SECTIONOF KCRCWESTRAL o

17

ContracyC1588/C1588_47

=z KOWLOON - CANTON
7 RAILWAY CORPORATION

E_RM WEST RAIL: TS900 EIA STUDY

=)




BEARING: THICKNESS—75mm

DIAMETER-300mm
SECOND POUR
; CONCRETE
L SRR B S (| O 1=
; ) . "’ \" .. ‘_1 .d . " _",
| L e, .
R N R A < ) CERP 2o 3
‘. v A . . |._ ﬂ . _“ ‘{44 PAD
B SRS R R 152
|L50 o e r'T | 4._ 1 ‘ . ‘ ‘ <
R : | SR N ) N Rt
{ - B i o
L. . a Q—P S {/’-‘ 4 :-‘:j
b a7 " \\"

SIDE PAD

300x150x50 (mm)

\—— END PAD

300x150x75 (mm)

Nw
, !
i A

PLAN VIEW OF FLOATING SLAB
M WITH TYP

BASEPLATES

FIGURE

Contract/C1588/C1580_48

ERM WEST RAIL: TS900 EIA STUDY

KOWLOON - CANTON ’
RAILWAY CORPORATION /i S




ﬂn.

AQNLS VI3 006S1 vy LS3IM

NOILYHOdHOI AVYMIIVY
NOLNYD - NOOTMOM

W3

8% 88512/8851 IN>eNU0)

61
34NoI4

=




=

AQNLS VI3 006SL TIVY 1SIM

NOLLYHOJYOD AVMIIVY
NOLNVO - NOOTMOM

ALE

Wi

0578851 0/8851 JNdesU0)

(114
34¥NOI4

W1 1 |




100

8

= 90

Q

N

o

o

©

i 80

2

[13]

>

w

-

&_, _

£ 70

o)

[/p)

w

o

Q.

Q 60

2

)

o]

(75}

o

Z 50

o)

w

2

3

O 40

g
0

g -
=z =
& =
e =
= x
= 2
= E
— o o A =
_J_ ; L) S R B . - ' N —
2 6 315 63 125 250 500 1K 2K 4K I
& OCTAVE BAND CENTER FREQUENCY -- Hz g
o <
O————0 Cologne Egg - 12 KN/mm
[ P - 0O LVT - 20 KN/mm
Mermemememems X 12 Hz Floating Slab - 70 KN/mm
& 12 Hz Floating Slab - 30 KN/mm
+ 12 Hz Floating Slab - 12 KN/mm
NOT TO SCALE

g
‘Y A

TIMATED STRUCTURE RADIAT
FROM THE KCRC VIADUGT - FIGURE
re; 12 CAR,_ 130 kmh. 25m DISTAN 21

Contrac/C1588/C1588_S1

—=—=  KOWLOON - CANTON
X RAILWAY CORPORATION

ERM WEST RAIL: TSS00 EIA STUDY

=)




100

& -
O- R
& = =
3- 90 - —
N y ©
@ - —
o - -
© - ‘_D
i 80
o = =
> = X
w o —
| . —
u = -
T 70 — -
D = =
[} —_ -
03] —_ I
i = =
a - -
Q 60 —
Z - =
D —_ —_
@] - -
()] — —
S z 2
Z 50 —— —
m — i
w = -
> - -
< - -
- - _
3 40 — —
g = =
30 — -
3 16 315 63 125 250 500 1K 2K 4K I
§ OCTAVE BAND CENTER FREQUENCY -- Hz m
o <
O——0 70 KN/mm
o SO— -0 30 KN/mm
D x 12 KN/mm
NOT TO SCALE
W TIMAT T TURE RADIATED NOI FIGURE s KOWLOON - CANTON ,
| FRQMrT.HF KQARQ1VIAkauhQT - r1ﬂ 2 l-:; _frlAQNa_ting siab - 27 | 3527 RAILWAY CORPORATION —/
A re: 12 CAR, 130 kmh, 25m DISTANCE : oracycisaucisas sz | ERIM WEST RAIL: TS900 EIA STUDY




100 —— —
g . = -
g %= 2
Y = o
e - —
02) = -
°© = =
i 80
- = -
w = =
> = =
w — —
o | — —_
& - =
g 70 — =
7] - =
v —_ -
w — =
o - =
a. — —
Q - =
S 60 = =
2 = -
O - -
7] = =
g = =
50
fﬁ = =
w - -
: = =
[ = =
3 40 —= =
Q = =
30 j_ . S — __.__~_;_'
< 16 315 63 125 250 500 1K 2K 4K (:5:
§ OCTAVE BAND CENTER FREQUENCY - Hz w
3 ;
O———0 re: 25m, 12 Car, 130 km/h
NOT TO SCALE

> KOWLOON - CANTON ,
=7 RAILWAY CORPORATION /e
ERM  WEST RALL TS900 ElA STUDY

WITH STRUCTURE RADIAT
A REMOVED 23

Nw REFERENCETRANNOISESPECTRUM 1y o

ContracyC1588/C1588_53




fF' Y r y ¢ >

‘ AQGNLS VI3 006SL V¥ 1SIM  NYE Mse%saas_é IAOIS-30-INITANV SIHSTIH .
ﬂllll NOLLYHOJYOD AVMIIVY | JUNON4 INTY _;Z
NOLNVYO - NOOTMOM
Y wet weg
0 _ W wey
|
¥0Os ¥¥D 01 wi'g ._- wg
| —————]
) _— [ X ror ¥ 4[| pr—y U
® | | W_ Wﬁnn»fﬂ o W 0 oL 'A«Wl_
— 7 we)
_ _ - N S ez
wgs {8 ' /. —wzy wg
\—Wp-¢

wegl

wieg -

— -
— —— — —

1HOIS 40 INN—

S¥01d303¥ ISION — @




100

O =
(el =
§ o = 2
§ * = e
2 —_ =
o = =
© — —_
H 80 _ -
- - —
w = =
> — =
w — —
— = =
s - =
S 70— =
7] = =
%] = =
w — =
[ = =
m —_ —
Q — —
z % = =
2 ot -
O il =
75} = -
2 - -
£ 50 — =
o - —
w = -
> — =
< - -
5 - =
S 0 — -
Q = =
30 — — -
2 16 315 63 125 250 500 1K 2K 4K 5
§ OCTAVE BAND CENTER FREQUENCY - Hz g
o <
O————0 Floating Siab - 70 KN/mm
OQ-mmmeemea- -0 Floating Slab - 30 KN/mm
Moo X Floating Slab - 12 KN/mm
a8 Cologne Egg - 12 KN/mm
e, <+ LVT - 20 KN/mm
NOT TO SCALE

TIMA

A

NQISE F THE TRAIN AND F
a ===  KOWLOON - CANTON
THE DECK (FLOATING SLAB) UNDER THE =P
,5"w| TRAIN - re: 12 CAR, 1 Nl T: F'GU';E % RAILWAY CORPORATION =’

WITH NQ MITIGATION APPLIED ¢ cissacises ss | ERIM ~ WEST RAIL: TS900 EIA STUDY




8

< =
g =
© = =
a - -0
e i
e - —
@ = -
° = =
‘80
= = =
w = =
> — =
4 = —=
| - =
s = =
S 70 — =
%) = =
N - —
W - —
@ = =
Q - -
O J
Z 80 - Z
) - —
O il =
n - -
Q = =
g 50 — =
m —_ —
w = _
> — =
< = =
= - _
8 40 — -
Q = =
30 —- e __ =
< 16 315 63 125 250 500 1K 2K 4K 5
g OCTAVE BAND CENTER FREQUENCY -- Hz ]
5 3
O————0 Floating Slab - 70 KN/mm
O--=-=--=-- -0 Floating Slab - 30 KN/mm
Yoomemememems x Floating Slab - 12 KN/mm
a-oo-a Cologne Egg - 12 KN/mm
———mm -+ LVT - 20 KN/mm
NOT TO SCALE
TIMATED TOTAL NQISE FROM THE TRAIN
@ W AND VIADUCT WITH NO MITIGATION OF THE  FIGURE | Sty KOWLOON - CANTON _)
) | Q]REQT NOQISE - re: 12 CAR 130 kmh 25m 26 | == /4 RAILWAY CORPORATION —
LV A DISTANCE c ysamcrsen ss | ERIM ~ WEST RAIL: TS900 EIA STUDY




100

g  Z -
3 90 —
(=] - -
& = -
o - —
Q = =
© - —
i g0 —= -
o = =
> = =
- b -
t = =
S 70 = =
& - £
Q
z % - -
D — —_
Q — -
D = =
2 = =
S 50 — =
m —_ —_
w = -
> — =
< - =
[ — =
8 40 — =
Q - =
30 — ' ' ' - -
2 16 315 63 125 250 500 1K 2K 4K 5
§ OCTAVE BAND CENTER FREQUENCY - Hz w
5 2
O—————0 Floating Siab - 70 KN/mm
Q- -0 Floating Slab - 30 KN/mm
D x Floating Slab - 12 KN/mm
a4 Cologne Egg - 12 KN/mm
—————— + LVT - 20 KN/mm
NOT TO SCALE

X

WMMM —
W wﬂ_ﬁm&uﬂ F
A LOCATION 7 WITH MAXIMUM MITIGATION APPLIED IGU‘;? %

Conracvcissacises_s7 | ERM

KOWLOON - CANTON
RAILWAY CORPORATION
WEST RAIL: TS800 EIA STUDY

=)




8

o = =
L g 2 — -
S = ’ -
3] = | =
e - —
3 x =
' 80 —A- -
] = =
L - p
- = E:
w = -
c
S5 0= =
7] = =
;) - e
T = =+
o - _
a)
z %0 -
Z = =
Q il —
D = -
2 o -
50
) = =
w - =
W = =
< = -
= = =
8 10 — =
o = =
30 —r ‘ =
2 16 315 63 125 250 500 1K 2K 4K I
& OCTAVE BAND CENTER FREQUENCY -- Hz @
3 Z
O—————0 Cologne Egg - 12 KN/mm
g-----------0 LVT - 20 KN/mm
Mermmememems x Floating Slab - 70 KN/mm
- Floating Slab - 30 KN/mm
+ Floating Slab - 12 KN/mm
NOT TO SCALE
Tl TOTA I
- === KOWLOON - CANTON
. VA TION 7 1 !
Nw. MITIGATION OF TNOISE (1 FIGURE % RAILWAY CORPORATION =9
! A W, Y c yssacisenss | ERIM  WEST RAIL: TS900 EIA STUDY




ey

1350 | ,°

—6900

200 b

1330 |

R

A
AR

-SECTION OF TH TRA
INGLE TRACK VIADUCT DESIGN -
WITH DIRECT FIXATION RAIL FA R FIGURE

29

Contrac/C 1588/C1580_59

i== KOWLOON - CANTON
X&Z RAILWAY CORPORATION
ERM  WEST RAIL: TS900 EIA STUDY

=)




6500

BEARING: THICKNESS~7Smm
DIAMETER-300mm

CROSS-SECTION OF THE KCRC WEST RAIL

AW SINGLE TRACKVIADUCTOEGISN-  ~  FiouRe | g ,KOWLOON - CANTON

oVl WITH FLOATING SLAB 35 | 552 RAILWAY CORPORATION M1 &
| A ConeaciC1ssacison so | ERM WEST RAIL TS900 EIA STUDY




6900—

WITH MASSIVE SUPPORT CELL AND DECK 31| 3N RAILWAY CORPORATION

cm15w!:15n_e‘ ERM WEST RAIL: TS900 EIA STUDY

. R TION QF THE KCRC WEST RAl
W INGLE TRACK VIADUCT DESIGN - FIGURE | =& _KOWLOON - CANTON _,
| IA [—




8

@ = -
Q -
% 90 —
3 - =
o = =
e - —
@ uy =
° = -
_=‘ 80 = —
Y & -
w —y -0
g o= 5
70 - X
UD) = & 2
7] - . =
w = . —=
&: - U =
S 60 — i - % —
= . / A : - Z
=2 - Kx,-)é A A \ ?
) - A A —_
0] = a-hA .\ -
= = . =
Z 50 — & -
@ — =
w - - -
lS = ."A -
S 40— -
o p a =
30 _4— e S U ;
< 16 315 63 125 250 500 1K 2K 4K 5
g OCTAVE BAND CENTER FREQUENCY -- Hz w
3 3
O———o0 Two Track
O-v=eeeeem -0 Standard Single Track
Ye-memememame x Stiff Massive Single Track
Doy A Two Track With 12 Hz Floating Slab
NOT TO SCALE
W : TIII'=V'FATR NTT\?IA 5 $ RA! lQT -1 N 1' AF 3 FIGURE KOWLOON - CANTON _)
M, 130 kmh_25m DISTANGE (BASEPLAT %5 | 555) RAILWAY CORPORATION M
; A STIFFNESS: 12 Kn/mm) e s1saacisss s2 | ERIM~ WEST RAIL: TS900 EIA STUDY




100

g = -
X 90 —
(=] _ —
N = =
o o —
2 & =
: 80 — { =
g ¢ | -
> - z
w - _
- — —Z
s = 2
S 70— =
7] = =
(/)] — —
w — —
& = o
Q - =
S 60 = =
| — —
Q - =
75} = -
2 = -
< 50 — —
o = =
LU : \ :
> —_ ‘\\ -
= - g =
S 40— -
Q = =
30 — ' ' - ’ -
g 16 315 63 125 250 500 1K 2K 4K z
w OCTAVE BAND CENTER FREQUENCY -- Hz o
3 :
O————o0 Sitiff Massive Single Track
O-=mmeeaeee -0 Two Track With 12 Hz Floating Slab
NOT TO SCALE

B el STRUCTURE RADIATED NOISE FOR === KOWLOON - CANTON

QIFFERENT VIAQUQ DESIGNS - re: 12 CA =0

& ISTAN 130 kmh, 25m DISTANCE (BASEP Aseg = FIGURE % RAILWAY CORPORATION =’
A TIFFN mm c crssacisss s3| ERM ~ WEST RAIL: TS900 EIA STUDY




=)

AQNLS VI3 006SL TV LSIM

NOILYHOdYOD AVMIIVY
NOLNVO - NOOTMOM

ALE

i

Y9085 D/885t JNdeNUOD

14
ERIDIE]




=)

AQNLS VI3 006S1 vy 1SIM

NOILYHOdYOOD AVMIVY
NOLNVO - NOOTMOM

WY1

$978851 /8851 INOBNUOD

SE
EXTE]




100

= =
g = -
3 90 —x —~
& = o
e - —
g = :
' 80 — B
o - =
> —_ X
w —_ —
- — —
w = -
T 70 — -
%] = =
7] - =
w — =
@ - =
Q. = =
)
z % - =
2 = =
o - -
@ = -
o = =
Z 50 — —
@ e =
W - =
> — =
< = =
- —_ —
3 40 — =
Q = =
30 — ' S .___-._.?_
g 16 315 63 125 250 500 1K 2K 4K z
W OCTAVE BAND CENTER FREQUENCY - Hz @
3 3
O———0 70 KN/mm Baseplate, 12 Hz Slab
[ -0 30 KN/mm Baseplate, 12 Hz Slab
Boooereeeneenn, a4 21 KN/mm Baseplate, 13 Hz Slab, Strenghtened Viaduct Cell
Yrmememe e x 12 KN/mm Baseplate, 12 Hz Slab
NOT TO SCALE
a-w . ESTIMATED RADIATED NOISE FROM == KOWLOON - CANTON
N | THEFLOATING SUAB - re. 12 TRANSIT CAR F'Gugg ) RAILWAY CORPORATION J
A 130 kmh, 25m DISTANCE . sssacrsas o | ERM  WEST RAIL TS900 EIA STUDY




100

a
3 90
o
(qV]
o
m
o]
‘80
-
[§7]
>
w
-
s
z 70
(7]
(V)]
w
C
a.
Q 60
Z
)
@)
(/]
fa)
Z 50
(00]
47
2
o
O 40
Q
30

e
LN A

ConwracyC1588/C1588_87

& =
+- =
& =
= 0
= o)
- —+
_’: ‘ : _ N =
2 16 315 63 125 250 500 1K 2K 4K ’g
§ OCTAVE BAND CENTER FREQUENCY -- Hz g
© <
O O 30 KN/mm Baseplate, 12 Hz Slab
O———0 21 KN/mm Baseplate, 13 Hz Slab
e + 12 KN/mm Baseplate, 12 Hz Slab
NOT TO SCALE
ESTIMATED RADIATED NQISE FROM ==z KOWLOON - CANTON
TWO TRACK VIADUCT - re: 12 TRANSIT 'GU'§§ : RAILWAY CORPORATION i =
AR 130 kmh, 25m DISTAN E—RM WEST RAIL: TS900 EIA STUDY




1/3 OCTAVE BAND SOUND PRESSURE LEVEL -- dB re 20uPa

8

80

70

50

40

= -
o -
= T
= ©
& -
= =
= 2
B =
_:- : = ;
2 16 315 63 125 250 500 1K 2K 4K z
g OCTAVE BAND CENTER FREQUENCY -- Hz g
o <
O—————o0 Two Track - Slab Noise
Q-------- -0 Single Track - Slab Noise
Orememememees a Two Track - Viaduct Noise
Xoeee x Single Track - Viaduct Noise
NOT TO SCALE

IM TRUCT i KOWLOON - CANTON

ESTIMATED STRUCTURE RADIATED NOISE e
FROM THE KCR VIADUCT - re; 12 TRANSIT ~ FIGURE | X RAILWAY CORPORATION

AR 1 h, 25m DISTAN 1m15~3‘8. ERM WEST RAIL: TS800 EIA STUDY

=)




=)

AQNLS VI3 006SL " HVY 1SIM

NOILYHOJHOD AVYMIIVY
NOLINVD - NOOTMOMN

Wid

Y

6970951 /8851 DndeNU0)

6¢
JHNOI4




=)

AQNLS VI3 006S1 TIVY 1SIM

NOILYHOdHOD AVYMTIVY
NOLNVD - NOOTMOM

WId

Wi

0270851 2/0851 OnoeU0)

ov
FHNOI4

———— e b




o —

« & -
L g0 — -
S - -
Y = =
o - —
g = -
H 80 : — :8
- Coxe =
W = =
> = =
4 = —=
" & =
T 70 —= =
n = =
m ’ —_— —_—
uw — =
& - X
Q 60 — A
2 = =
2 — _ =
@) - : =
n — —
a = f =
% 50 — =
@ = -
w = =
> — =
< - =
[ - -
8 40 —— -
Q = =
< 16 315 63 125 250 500 1K 2K 4K 5

§ OCTAVE BAND CENTER FREQUENCY - Hz g

(o] 3

<

100

O—————0 SLAB - ONE CELL

[ O -0 SLAB - THREE CELL
Mormemem e X VIADUCT - ONE CELL
A p VIADUCT - THREE CELL

A

NOT TO SCALE
COMPARISON OF RE-RADIATED NOISE FOR KOWLOON - CANTON
ONE VS THREE.CELL VIADUCT STRUCTURE )
W o 12 Hz SLAB- 30 KN/ BASEPLATE FIGURE | . RAILWAY CORPORATION /s
MMQI conrsccrssacissnry | ERM WEST RAIL: TS900 EIA STUDY




8

o =
g . _Z -
3 w0 — -
& = ©
2 — =
g -
: 80 o- -
- _ -
u.s = =
> = =
w — —
- = =
& = - =
5 70 — 0
D = =
% - =
w — =
i = =
. = =
=) ' :
2 60 —— E \u =
9 - i \ =
o = ] =
Z — N —_
50 3
5 - q =
w = \ -
> — =
< = q\ -
S 40 — . -
o - -
30 — ‘ - =
é‘ 16 315 63 125 250 500 1K 2K 4K 5
w OCTAVE BAND CENTER FREQUENCY -- Hz w
S 2
<
O—————0 Slab
o -0 Viaduct
NOT TO SCALE
. RE-RADIAT T FREIGHT) NOISE F —
W TWO TRACK VIADUCTS ~20 5Hz. 26¢4ka'm : FicuRe | 555 _ KOWLOON - CANTON _)
N FLOATING SLAB; ACOUSTIC o =3 RAILWAY CORPORATION fa=
XA LOADMASTER comauc1soacisss 72 | ERM WEST RAIL: TS900 EIA STUDY




100

o =
o =
£ o= -
X 90 — —
& - Q
@ = =
o = -
: 80 % =
- A =
] = =
> —_ —
w — =
- = -
w b= =
w =
S 70 —— —R
@D = =
7] = =
w — =
i = =
Q. o= —_
o)
z 0= =
D — —_
QO - —
7] = -
a = =
£ s0 — —~
o _ —
w = =
> — p—
< - =
[ — -
8 w0 —= =
= = =
30 — ‘ : —_ — -
3 16 31.5 63 125 250 500 1K 2K 4K z
W OCTAVE BAND CENTER FREQUENCY - Hz g
° <
O————0 Slab Noise - 20.5 Hz, 2844 kg/m Slab
[ -0 Slab Noise - 14.5 Hz, 5688 kg/m Slab
Yo mememimeas X Viaduct Noise - 20.5 Hz, 2844 kg/m Slab
&----A Viaduct Noise - 14.5 Hz, 5688 kg/m Slab
NOT TO SCALE
MPARISON -RADIAT T FRIEGH
- = KOWLOON - CANTON
NOISE ON A TWO TRACK VA
NW, FFERENT MASS FLOATRG SLaGLEOR F IGURE % RAILWAY CORPORATION =’
' VA AST PLAT ConraaiC1SaNC1500.72 ERM  WEST RAIL TS900 EIA STUDY




100

8

70

60

50

40

1/3 OCTAVE BAND SOUND PRESSURE LEVEL dB re 20puPa

& =
= | E
a : -
=5 N
- =] =
= =] -
- =] -
= = —
2 16 315 63 125 250 500 1K 2K 4K z
& OCTAVE BAND CENTER FREQUENCY -- Hz g
o <
o——0 Slab
g-------—--- 0 Viaduct
NOT TO SCALE

. RE-RADIAT T FRIEGHT) NOI
W TWO TRACK VAIDUCTS - 13.2Hz, 4266 kyim  FIGURE
’\{ |, Eloating Siab - ACOUSTIC LOAGMASTER a4

Contrac/C1588/C 1588 _74

=== KOWLOON - CANTON
. RAILWAY CORPORATION

ERM WEST RAIL: TS$00 EIA STUDY

=)




100

& =
g = -
g 90— =
Y = =
o - 8
o - =
© = -
! 80 :
u"J ' & =
> = =
w — —
- = -
I&I:J = =
8 70 = =
z A
N —
w — -
@ = =
a. - —
@)
pd 60 _ -
S — =
) - =
N = =
S = -
50
3 %S -
w = -
= = =
- = =
3 40 — =
o - y =
- _— \ —
- X -
30 — - e T T e e T
3 16 315 63 125 250 500 1K 2K 4K z
g OCTAVE BAND CENTER FREQUENCY - Hz w
5 :
O—————0 Slab Noise - 1.8m Slab
[ -0 Slab Noise - 5.4m Slab
b X Viaduct Noise - 1.8m Slab
&4 Viaduct Noise - 5.4m Slab
NOT TO SCALE
MPARISON QOF RE-RADIA TFRI -
J— == KOWLOON - CANTON )
‘W 1.8m VS 5.4 NGTH - 13,
NW, FLOATING SLAD. - AL ahE.4 FIGURE RAILWAY CORPORATION
A BASEPLATE Cormacucissacisas s | ERM~ WEST RAIL: TS900 EIA STUDY




8

3 E
g E
= 90 — —
Q = 8
@ - —
o) - =
© = =
! 80 —
— - -
w = -
> = =
-’ = =
g = :
< 70 = =
% - x
tw — —
E - =
- .
Qa
2 60 = =
o —_ _
O = =
N - —
g = =
% 50 — =
@ - N, =
= - s X =
< - -
I - .'A =
S 40 — =
2 = A -
30 —— —— : : - ——
2 16 315 63 125 250 500 1K 2K 4K I
g: OCTAVE BAND CENTER FREQUENCY -- Hz g
(@) <
O——————0 Slab Noise - 5.4m Slab
g-----------0 Slab Noise - 1.8m Slab
Yrmrmeme s x Viaduct Noise - 5.4m Slab
Dorovmmennnniny A Viaduct Noise - 1.8m Slab
NOT TO SCALE
- RE-RADIATED NOISE FOR 22T AXLE FREIGHT ——  KOWLOON - CANTON
W ONA STRENGTHENED THREE CELL VIADUCT - = -
Nwl 132z 266 \gm FLOATNG SLABWITH 'OV ac % RAILWAY CORPORATION @r2=D)
f A ACQUSTIC LOADMASTER BASEPLATE Conrac/C1588/C1588 76 ERM WEST RAIL: TS900 EIA STUDY




100 — —
a— =
g . C =
g © = T
& = )
e - —
@ - =
© = —_
H 80 —_
- - -
w = =
> = =
w — —_
- - _
w . -
o R =
T 70 —= =
0 = =
N = =
EIEJ - o
a — X
Q 60
Z = =
) - —
(@) - =
7] - -
Q E -
Z s0 — -~
o - —
w = =
> PR ——
< = Z
= - -
3 40 —= =
2 = =
= a =
0 — : — : z
< 16 315 63 125 250 500 1K 2K 4K 5
é OCTAVE BAND CENTER FREQUENCY -- Hz w
3 :
O—————o0 Slab Noise - 5.4m Slab
O---------- -0 Slab Noise - 1.8m Slab
Moo memamm X Viaduct Noise - 5.4m Slab
& Viaduct Noise - 1.8m Slab
NOT TO SCALE
RE-RADIATED NOISE FOR A SINGLE TRACK )
A W  VIADUCT FOR 22T FREIGHT - 13.2 H FIGURE | o= KOWLOON - CANTON _’
’ | 4 k FLOATIN WITH A Tl 47 123 7 4 RA'LWAY CORPORAT'ON aay
i A LOADMASTER BASEPLATE c crseacises 77 | ERM WEST RAIL: TS900 EIA STUDY




30

20

10 -

1/3 OCTAVE BAND RELATIVE LEVEL

A R R AR R AR URN AR A AR OT R R TR AR AR RATANY
SR N N N N A I T R A T A Y

8 16 31 5 63 125 250 500 1K 2K
OCTAVE BAND CENTER FREQUENCY -- Hz

O——0 40.5 m Length
i TR 0 13.5 m Length
U U— x 4.5 m Length

NOT TO SCALE

__ NOISE RADIATED FROM 12 Hz FLOATING SLABS KOWLOON - CANTON

W QF DIFFERENT LENGTHS - RELATIVE TO THE FIGURE = ,
,N |~ 1.5m MINI-SUAB MODULE (BASEPLATE 28 % RAILWAY CORPORATION M

i A STIFENESS: 30 kN/mm) c crssacisse 73| ERM  WEST RAIL: TS900 EIA STUDY




o)
go bt —
© = =
oy hel
T 80 —=
[a) - —
N = =
s o— —=
@ - =
© = —
H 70 —
ﬁ = =
> = n)
w - J—
- - =
H:J = =
T 60 — -
7] - =
7)) - =
& x =
a. = =
Q 50 —
> =
5 = ‘ X
(@) - I i
(70} — Py =
S - X X ' =
< 40 —— X —x i i —— b—
m — X’ \ .I' ‘X / \ _
w - \ J N\, ) X _
> — \ X N / \ —
< = X / X \ -
b= - N/ \‘% X =
38 80 — ¥ 5 -
m - X -
- - N =
—_— \ —_—
= X
20 — ‘ —
é‘ 8 16 315 63 125 250 500 1K 2K 5
i OCTAVE BAND CENTER FREQUENCY - Hz g
o <
O——————0 Under Car
[ -0 2.5 m Ahead of the Train
Hormemememe X 7 m Ahead of Train
NOT TO SCALE

. ESTIMATED NOISE RADIATED FROM THE === KOWLOON - CANTON
N”’.A FREQUENCY WITH 21 kN/mm BASEPLATES | CUre | S RAILWAY CORPORATION {2y

49
Cowaccissacises 79 | ERIM WEST RAIL: TS900 EIA STUDY




160 —— -
o 150 — =
= = a
Q. — —
=) - =
= x
2 140 — ‘ =
@ = | =
o = =
L - ) =
o 130 — ! —
- _ —_
Z - =
o — —
|- —_ -
= = E
> = ' -
a il =
Z = =
s = -
W 110 — -
> = =
< = =
[ . _
Q - —Z
o = =
2 100 — -
90 _;- R e e e e . . —_ "_
2 16 315 63 125 250 500 1K 2K 4K z
u OCTAVE BAND CENTER FREQUENCY -- Hz w
3 :
O——0 WMATA A13 - Soft Fasteners
O--meneuam- -0 WMATA A13 - Stiff Fasteners
Yermemememens X MARTA - Stiff Fasteners
NOT TO SCALE
W RAIL VIBRATION MEASUREMENT DATA === KOWLOON - CANTON
N | TAKEN ON VIADUCTS AND ADJUST FIGURE | N2l RAILWAY CORPORATION M1
o TO130k comarcissacisesso | ERM ~ WEST RAIL: TS900 EIA STUDY




40

30 — =

- — -
w - =
& = e
u = =
—d : | ——-.
E 20 ——= - - . -
O = =
(@) - : -
- — i =
w - ; ' Z
> = : : ! =
w 10— ; : ; =
g = | | ' =
% = i : M E E
0 ! ‘ _ | =

Z = ¢ = T e =
o - | ' A ' , =
w _ i ‘ -
2 a0 = | -
= 10 — : —
O - f =
4 - - =
] — —
20 — —

%0 - \ ; i =

16 315 63 125 250 500 1K 2K 4K
OCTAVE BAND CENTER FREQUENCY - Hz

O———0 Soft - Stiff

NOT TO SCALE

1 VS STIFF BASEPLATES 51 NS=7 RAILWAY CORPORATION ) —/
A ERM  WESTRAIL TS000 EIA STUDY

S'w TION FiIGURE | EES _ KOWLOON - CANTON ,
| X

Contrac/C1588/C 1588_81




160

& E
o 150 —= —
= - = o
[} —_— —
9 - =
2 140 — -
© = ! =
© = : —
_ = =
W = =
L 130 — -
—d — —
5 = =
= - o0-g =
s = L =
g 120 — =
S = =
(@) _ -
Z - =
é - -
W 110 — —
S = -
< - =
- - —
Q = —
O - =
g 100 —— —
90 —- ' ' -
2 16 315 63 125 250 500 1K 2K 4K z
§ OCTAVE BAND CENTER FREQUENCY - Hz @
3 ;i
O—————0 Baseplate Only
Q--=e-v-- ---0 Baseplate and Floating Siab
NOT TO SCALE
W CALCULATED RAIL VIBRATION WITH FIGURE | s KOWLOON - CANTON ’
N AND WITHOUT FLOATING SLAB & RAILWAY CORPORATION =
‘ ¢ C1588/C 1588 82 ERM WEST RAIL: TS900 EIA STUDY




150

o
= o
140 —— o=C f
5z o
% 130 —— -
] = o g z
5 = o-«v/ =g =
Q = o =
= — ' -
g 120 X o >
@ - e /'x\ =
z = ) p FAA =
—_ / \ -
z = H f?[ Yo X =
@ 110 — f -
w = a / =
z : | // ', :
o~ = / % —
3 = A, P j -
@ 10— 7 # =
- : I/ \\ ‘ ’¢ i :
— d b X =
= “.‘ p'd / =
90 —— ; 7 7 -
= \ K f —
_ ! / =
— \ a X'x —
= [‘j ! ! =
80 —'_a;' S A e _./,'{,. e e e T
3 16 315 63 125 250 500 1K 2K 4K ’g
g OCTAVE BAND CENTER FREQUENCY -- Hz g
© <
O——————0 Under the Train
O-emmee-—- -0 10 m Ahead (Behind) Train
D x 20 m Ahead (Behind) Train
NOT TO SCALE
& w MPARISON QF RAIL VIBRATION UN ===:=  KOWLOON - CANTON
& | AND IN FRONT (BACK) OF THE TRAIN FIGURE RAILWAY CORPORATION  jif 2
5 A c crssucrsenss | ERM  WEST RAIL: TS900 EIA STUDY




90 —O—
O ©
- B
g = E
3 80
S = =
N — —
o pnil =
@ = =
© x X
i 70
- = =
] = =
> - -
w i —
- _ —
W = =
S 80 = 2
N - =
5] _ -
e - =
[id - =
Q. = _
Q 50 =
pd = -
) — =z
O - —
7)) = p
Q = -
2 40 — =
@ = =
w - =
Z —_ —
< = -
[y ” _
8 30 — -
Q - =
20 — ' -
2 8 16 31.5 63 125 250 500 1K 2K I
& OCTAVE BAND CENTER FREQUENCY -- Hz w
3 2
<
O——— 0 Reference (Total) Train Noise
B -0 Rail Noise - Under Train
Mermeme s X Rail Noise - 10 m Ahead (Behind)
a---------A Rail Noise - 20 m Ahead (Behind)
NOT TO SCALE
COMPARISON OF NQISE RADIATED FROM — CANTON
§ W THE RAIL UNDER AND AHEAD OF (BEHIND) oy (OWLOON - )
,N | THE TRAIN - re 12 CAR_ 130 kmh FIGUT-,E X521 RAILWAY CORPORATION My,
: A 25m DISTANCE c ysswcises e | ERM WEST RAIL: TS800 EIA STUDY




AQNLS VI3 006SL - TIvY 1.SIM WY1 Mem.“oeo.uann_u\.u!sau
ﬂ“‘ NOILYHOJHOI AYMTIVY _ﬁ_gz

JHUNSOI4
NOLINVYD - NOOTMOMN

S{wAI)U) puodeg g7y
o D b b b o oca o - S §
[ H w N = o © w ~ o n H w w = -
$445840400240 088102 44430 3544 $4048 4440 ---n----.-.-------D-.---<bI- $-+-4444 0444840484000 828 ----.--»--------Ib
wy MAAAAAARARAARAREA; TEVTTIeeYrovreees ---!---1<<<-<-I---4---<-<-<-<<-<-¢<<-<<<<<--n-11-11-111-11 TIETrrrrrrrrrerees MAAAALA LRSS vy
l

. VA
6EQI V)
eH) ——

- NIVHL
8SIN
6eqQl
IH) ——

\

\

|

\

\

. ]
S _
'

T

o




30 — -

o = -

S 20 — —

w — -

-~ - =

w — =

> = -

= = =
< 10

w o o)

@ g =

S = e

< - —
@ 9

w = -

> = =

< —_— —

- —_ —

Q — Z

o = =

o -10 — —

20 — —

30 —— . e -.;“_

3 8 16 315 63 125 250 500 1K 2K (:5

§ OCTAVE BAND CENTER FREQUENCY -- Hz w

3 3

O——————0 Direct Noise Relative to Ballast and Tie (BART)
O---------- -0 Re-Radiated Noise Relative to Direct Fixation (MARTA)
NOT TO SCALE
IN INN TOCR VER =———= KOWLOON - CANTON
w AND TURNOUTS FIGURE | \S=8 RAILWAY CORPORATION =,

56

Contract/C 1588/C 1568_66

ERM WEST RAIL: TS900 EIA STUDY

-

e



60

g .z -
4 50 -
(=] — —
N (0N -
o ol =
@ = =
© = _
H 40 —
- = -
o = =
> - =
w - —
-l = _
w = =
30
D -—
@ = g
(/)] — —
w — =
o = =
Q. . = -
= =
=z 20— =
) = -
(@) - =
e = —
o = =
g 10— —
fos) — =
w = =
> - -
< - =
5 — -
O 0 — =
o = ® =
10 —- =
2 8 16 315 63 125 250 500 1K 2K z
g OCTAVE BAND CENTER FREQUENCY -- Hz w
O———0 Opposite Track Slab Noise
NOT TO SCALE

—  NOI
W, FLOATIN
| A

TED FROM THE OPP
-13H

BASEPLATE, 130 kmh

T
1kN/mm [ IGURE

57

Contract/C1588/C 1588 _87

——- KOWLOON - CANTON
R RAILWAY CORPORATION

ERM WEST RAIL: TS900 EIA STUDY

=)




(0]

90 —— -
s = ' A E
T 80 —
E, = -
o - . i —
3 == =
S (1 J— —
m x =
> = =
w — =
- - -
s — -
S5 = E
N - , =
w — —_—
w — ! =
@« - : =
a = =
Q 50 —— —
5 ow X
o) - -
7)) = -
Q ‘:‘ -
Z 40 — -
m —_ —
w - =
> — =
< - =
S o = E
30
o E 2
= A a & 2 N =
20 _‘— Y - 1 e A s e N :
P 8 16 31.5 63 125 250 500 1K 2K z
x§ OCTAVE BAND CENTER FREQUENCY -- Hz g
© <
O—— 0 Floating Slab Under Train
g-----------0 Deck Under Train
Moomememememne X Deck Under Opposite Track
Doy a Floating Slab on Opposite Track
NOT TO SCALE
g w COMPARISON OF THE STRUCTURE RADIATED GURE KOWLOON - CANTON ,
& | NOISE LEVELS - 13 Hz SUAB, 21 kN/imm €| XS RAILWAY CORPORATION @1
! A BAS—EMEMMEEQC 1588/C 1538 68 ERM WEST RAIL: TS900 EIA STUDY




| abey

6- 09 1S 8'Ge 9'0s Sty 0e> v'8L 8'GE VAVA 4 |44 ¥ %0018 Unoj 1eq ue JA4
(Buipjing A1epuodas)
8- GS LY £ve S'ov 14°14 0c> SLilL £ve 1'8€ p'ee looyog Asep jo pean ajenoeww| epp
€ 23] Z2s FAVA vis [*R*14 0g> Zv9 JAVAS o6v R % 4 Al 44
v- SS LS L'LE £1ls (A4 0¢> Zv9 L'LE L8y 1244 44
€- GS s vote S'\S YA 44 0Z> Y9 ¥'oe £8P 99 € %0019 UnoD 1eq ue 144
€- SS [4°] p8e 0'¢s 86 oe> Svs v'8¢ 86V A 44 ey
€ 1] 4] JAVAS 6'lS | 4°14 0c> S'vS L'LE €6 191 4 Ley
€ 1% s 8'9¢ 6'LS 8'vb 0c> S'vS 8'9¢ 8’8y 0Ly 2 001g Uno) ie uep 1914
€- SS s 1'8¢€ L'LS S'GY 0c> 1'8S L'8¢ 96y 6¢ch A4
€ GS 4] | VA 9'LS L'Gp 0g> 1'8S v.ie €6 SR 44 L'z
€- SS s 9'9¢ 6'lS 9'vb 0> 1'8G 9'9¢ 88y (A4 1 %00ig UNOJ 1eq uely 44
V- 0s 14 vve 8'GY| 92y 0e> Lv0L v ve L'6€ [0 4 uoisuepy buig 1e7 84
v- 0s 14 v e LSy S A 4 0c> S'e0l v ve 9'6¢ (0] 4 BpIg yem uoopy oy
v- 0S 214 v've 1814 9¢y 0> 266 vve L'6E 9'8¢e Bpig ng Buian 8¢
v- 0S o £'ve £Gb | XA4 0e> 1.6 eve L6 98¢ Buipiing 6uoayd wey Ge
L- 06 194 1ce 6'Ch yov 0> G'LLL 12¢ £'9¢ £'9¢ looyos Atewnd uep ny9 uis ece
G- 0s 14 0've o34 8Ly 0> S'v6 o've 8'6¢ 9'8¢ Buipiing uo 1e). 0o¢
L GS 214 L'ee 9Ly €l 0z> 6°LL1 L€Ee 44 Ley €82
9- SS 6t G'ee L8y €Ly 0e> 6LLL G'ee (%14 oer 282
9 S 6t £'€E L8y (R4 0z> 6LL1 €ee oov Sty 1'82
9- S 6v L'€E L8y Ly 0z> 6211 L'EE 6'6v gy € %o0ig uapies Aempuess 82
L- GS 214 cve £8P vy 0c> 9221 e 1R 44 g9ty €12
G- GS 0s L've S'6v (524 0c> 9'cet L've (VA4 6'cy Zl2
° %14 0s g8'ce S'6b 'Ly 0Z> 9'¢clL g'ee 6'9b (344 122
G- GS 0% 9¢ce G'6v (R84 0e> 9221 g9'¢ee 69 [9 44 2 %o0ig uapies) Aempuelso 12
- 09 95 6'€e ¥'96 14017 02> 919 6'ce L'€S 0'€s (awnheq) jooyss soueny uensuyd 124
G- Gs 0s 9'ce €05 ey 0Z> £'eel 9'ze 2'6v SOy sybiaH uneysg /1l
L 0s eb| 0c> 8¢y [A 2> 0z> 1881 02> oLy 0'9¢ 6 Py ney Buayy FA)
L- 0s 154 0c> LTy v e 0c> 9991 0c> LOb 0'9c L1 Py ney Buayy i
L- 0s 134 0z> LTy 0'Ge 0¢> 8'GS1 0z> eX0)4 29¢ GL-€LpY ney Buay 6
L- 0s £y 0c> 8'cYy £'6e 0> 1WA4" 0> SOy £9¢ 81 py ney Buay 8
L- 0S 154 0c> g8cy L'GE 0c> g'eel 0Z> 20p 9'9¢ 22 pY ney Buay Vi
€ Sy v 0c> ey 8've 0Z> 9'8tlL 0c> 9'6€ €£9¢ vZ Py ney Buay 9
€- St [44 0e> 6L¥y A 4> 02> 8¢9l 0e> ¥'6¢€ 1'9¢ GZ pY ney Buayy S
z SP cp 0z> ZEY 8've 0z> v'i84 0z> L0ov 6'.¢ /2 Py ney Buayy v
}- 14 144 02> 44 6'GE 02> 8961 0Z> 0Ly £'6¢ 62 Py ney Buay €
(ap) (apr) (ap) (ap) {(gp) (ap) ba1 | (gp) ban (w) (ap) (ap) (ap)
baq baq baq sjun jedod baq ba baq
awloqaimanig  ausoqdiy | "uoany | asnsojouz asION pieoqu|] pieoqinQ S$SaIppy / uoneson ‘ON
9ouepaacxy | uoudu) | 1B10) [20Y ] jejo) auJoqay | awoquy aouelsig |eanionng auloquiy uonduasag USN

NMC W

umoqg - sujei] enusrey
11y ueys uQ e o} 1epm res




Yoor v e e e ) oo LA A A A A
Z abed
A 09 86 A4 4 L'LS 8’6y 6.2 6Vl [AA4 €68 6'LS 269
v- 09 96 66€ L'GS 8Ly g8l 6vlL 6'6¢€ v'es 9'6Y 1'G9
9- 09 1 4% 28t Zvs Sor 1’62 6L 28¢ 6'1G 6Ly ed uneys uapieo Asiysy S9
G- 09 SS 8'6¢ 1441 6Ly Gg'lC ove 8'6€ 8¢S (0844 ¢ v9
9- 09 ¥S 98¢ y'vs WA 4 1'8¢ ove 9'8¢ 0¢s 18y L'¥9
L- 09 €6 v.lE €S 29v 9'8c ove v LE 0'ig 6 9v jied ulleyg uapieg) UoAY 9
6- 09 1S €6 605 G'6Y 6'GC G4 £'GE Svv G'8¢ 2€9
6- 09 1S 6've €S Z'6v ¥'9¢ 1914 6'vE L'9Y oy I €9
8- 09 [4°] Sve S'1S 8'8Y L'9C €6V Sve v ov Sey alejs3 Yoy eyg asnoH ajou0 mol
¥- S 1S 6'€e VLS ¥'0S €62 1'99 6¢€€ L'EY 0'L€ 2’9
€ 3] s 9'¢ce SIS 1'0S 8'6e 1'99 9'te 'Sy 0'ge L't
V- Gs LG v'ee v'is 8'6Y 192 1'99 vee 1 2°14 88t 9Je1S3 %0) BYS 3SNOH UILE pues 19
0}- SS °14 9ce Lyy oer yac 5081 g9¢ce 88¢€ LC¢E ¥ e6s
8- SS FA4 oA 99y oey L'TC G981 Ggce [ 9% 4 1'9¢ £'e6s
L- SG 214 vze 6Ly 62y 0'€e S'98l vce LGy 99¢ 2'e6S
L- S8 8y AN A 14 8¢y €ee Go8l £ze A 14 69¢ L 'e65
L- GG 8y 12¢ L8y LTy 9'€C G981l (A 09¥ WA neq niA Bu ‘sleis3 uiy Jer e6g
v- GS 1S L'€e S'0S 1’6V 19 24 G9e L'€€ 1R 44 £9¢ 2’65
y- 1] LG oce 6058 0'6¥y L've G'88 0ce o9 0'.E | 6S
v- 1%1°] 1S 8¢¢ 8'0S L8y 0'6¢ 5’88 L RA o9 G'LE 9)e1s3 Yoy eys asnoH AaidsQ 6S
6- 1] 9 0'Ge 9'Gh vey 0cc prel 0'se 2304 cve ¥'egs
L- GS 1214 6'v€ o'sy vey c'ee pvel 6'vE ool 4 G'LE £'egs
G- SS 0s L'bE 0'0S eey (R AA vvel L've g8y 08¢ Z2'egs
G- GS 0s y've 8'6Y %4 8¢ vvel v've €8y 6'8¢ 1 'egg
G- 1%} 0S Lve 9’6y oey L'€C pvel L've o8y L'6¢ neq unyg Buiy ‘uany) uiy ter egg
elL- 09 JAS ¥'ce y'or gty 02> 6'G8l L A% viv G'gE abajloD a|q1g eIs8}003 LG
A GS €S L€ 6'CS 9'8y 8'€c £'6¢ {AVAN 908 9'8¢ v'GS
c GS €9 G9¢ 1'es '8y cve £'6¢ G'oE 605 (44 £G5S
Z- GG €S 9'Ge L'EeS 1WA 4 9ve €6t 9'Ge 1'0S v ov Z¢'SS
€- 1] Zs 8've €£'ZS 89 0'6e £6¢€ 8've £'6v 1414 L GG
% GG Zs Sve 6°LS S9v [AT4 £'6¢ Sve 68Y 081 4 neq uex Buiy Ss
L- GS 214 8'¢¢e L'8¥ o°1 4 0Z> vl 8'ce YAYA 4 P Oy| 10040S AlBpUODaS JUBWILIBAOS U] BYS vS
9- GS 6% 6'GE L'8Y [SR44 0c> 616 6'Ge L'y SOy |00YdG unf %07 sejued cG
0 1%3°] 1% Sov 9'vs VAVAZ L'€C L €€ Sov £ €S 1284 abayj0D Asen Jo LesH sjeinoewW| LS
9- 1] 6y 0'se £'8p 0'Sy 0¢> G20l 0'se (44 oy [00ydS Alepy jo Heay ajenoewwi 0S
L100Uo3
0 SS SS v oy 8'vS JA )4 9¢e L0p vob 8'€S 'y Arewid seyd oyd uey) buoy uig ¥o7 (514
8- GG JA4 L0t L9 6th 0¢> 8'0¢¢ L0gE ey v 6ce wnasniy abejuay jouno) |euoibay [*VA 4
6- 09 1S L'9¢ S'0S LSt 0c> v'8. L9¢ Z28v 9Ly [AVA4
6" 09 1S £'9¢ 908 8 0¢> y'8. £ 9¢ 08y 9ty [ WA4
(ap) (ap) (ap) (ap) (ap) (gp) ba | (gp)be (w) (ap) (ap) (ap)
baq ba baq syun |eyod baq ban baq
suloqainionig  ausoquy | ‘uoossy | ainsojougz 3sION pieoqu)] pieoqinO $S2JppY / UOKEI0T ‘ON
asuepasoxg | uopayu) | twi1o) |©0L |ejot ausoquy | suioquy | aosueisig | jeamponag ausoquy uopduasagl HSN

NAMOQ SOW



¢ abed

€ [+ s 8€c ¥'1G 66V 8'L€ Sl 8'€e €Sy 08¢ £¢c8
€ S zs S€e Z'ls £6b 06 Sl Gee LS LoV z¢€8
- S LS FAAX) 0'LS S8y 9'6¢ Sl Z€e 6'GY 8'Lp 1'€8
€- [+ zs 62 908 Ly R 24 Sl 6Z€ L'ov 8Ly HNOD UL BNA 8SNOH 1aNA SN €8
b= S S 09€ LY 0'€s 0'2¢ Z9¢ 09€ L9v G'6€ 28
L- S S Zse L'ES 02s '8¢ 29e A1 €Ly 6 Y €28
b- S S 9'pe L'ES L0S Sep Z9e 9ve 6'Lb LEY zee
z- GG £5 0'vE v'Zs 9'6b Sey z9e 0've 8Ly vEY L'Z8
€- GS zs GEE L'\ A (a%4 Z9e G€E vy vEy UNOD UI] BNA 8SNOH UBMY) aNA Z8
b- SS s L'9€ v'€s L1S r'9¢ 60€ L9¢ 8Ly 0y €18
b- o1 S 8'GE G'€S 805 L€ 60¢ 8'Ge S8y (a4 Z'18
L- S s L'GE Z€s L6y LY 60€ 1'GE £6v 0Gh 118
T S €5 v'pe G'Zs 98y Ly 60 vve 88y Loy HNOD ul] BNA 8SNOKH ING aNA 18
21U|D |edQ |00YOS pue
T S £S5 8'6€ 0'€S 816 6'vE 86l 8'6€ 1214 £0v| anus) JusWSSassY PIYD PNOA ejawed 08
21LID RIVBQ |00YDS pue
z S €5 oy v'2s €05 L'pE Le €0 vy 0'Lp| 21ua) JUBWSSISSY PlIYD SPNOA elawey 6.
- 09 86 vy 085 cov LLE a4 s 896 505 £8L
z 09 86 90Y 8.5 8'Gp 61L€ v'Sp 90v 1'96 816 z8L
€ 09| LS G'6€ 695 sy 4> vy, G'6€ 1'GS Z'1s 1’82
b 09 95 1'8¢ G'GS IR v'ee vGy) 1'8€ L€S 8'6v 8 %201g 9Aea UsaID 8.
Li- 09 6v L9€ L6p GEY £82 2901 L9€ L Z8¢ 8baj100 uonerossy ueys 10 Ll
6- 09 IS ¥'GE €16 L'LS ve 09 v'Ge 6'GE rARS s|le1s poo4 ajeis3 oy eys|  egy
b- 09 65 L 985 €9y 90¢ LEp Ly z'.5 816 z9L
z 09 85 LoY 185 8'Gb bLE b LoV €96 v’z L 9L
z 09 86 Loy VLS Gy 8'1€ L'EY L Ob 9GS 8'1lS Vv %00Ig uapies) aAea uaalo 9/
G- 09 S L op 6 %S L9 282 00 Loy 8'€S GEY Z69
G- 09 S L'6€ LGS Loy 8'82 0'0p L'6€ 0'€S 0'6v 1'69
9- 09 s 08¢ [ €6y 62 ooV 08¢ 1'ZS L8y Wed uieys uspieo sij 69
ZL- 09 8y 6 L8 ey G€Z €L 6'¥E L'6€ 9€e uapiebiapury Buid ey ury|  egg
I- 09 65 a4 G'8S 18p 98z v'al STy 95 625 z'89
€- 09 15 Sop 995 Ly £62 rgl Gob 9¥S 806G 1’89
G- 09 S 6'8¢ LGS 8'GY 662 v'8l 6'8€ €S L 6p #ed uneys uspies puejuy 89
L- 09 6v 8'vE £8P 9ty 592 1601 6 vE (&4 £9¢ €19
oL- 09 0S Lve L'6Y) Sy 042 L'60L LYE LIy G'L€ Z'19
oL- 09 0S vve 86V £vb W L'601L rve 9'/b ooV 129
oL~ 09 05 ove L6b Ly 08z 1601 0've viv L0V Vv %00|g UBPJES) POOMUIBID 19
9- 09 S 9'6¢ £vs 69 8.2 €L 9'6€ 0'€s LEv Z 99
G- 09 S L'8g S'¥S €9 '8z £y L8¢ €25 114 L 99
9- 09} G 9/¢ 9'ES SGY 062 g1y 9/¢ S'LS G LY Hed Uleys uapies) Joos3 99
(gp) (ap) (apr) (ap) (ap) (ap) baq | (gp) ban (w) (ap) (ap) (ap)
ba ban ba1 syun |euod baq baq baq
awoqainidnng  asuwioqdly | ‘uoasyy | asnsojougz 8S|ON pieoqu| pieoqinQ §$S3alppy / uones’o] ‘ON
aJuepaadIx3 | uoudNNuY fejol jejog |ejojl awoqiy auwsoquy aojuelsiqg jeamjanng auloqily :o_ua_..unmn_ HUSN
NMC W N N




A I ry L A o L%L P oy ey Yy ry ot
- GS LS 0'L¢ S8y 47 o8t Z'201 0.¢ X44 6 6¢€ L 16
L- sS S 9'9¢ 687 L by 825 2201 g'9¢ rA14 oz e yooig uil eys auQ AiD l6
G- SS 05 0Ly 8'8p 6'SY 882 oS 0Lp L bp G 0p| @1uaD uoisushy g aie) 897 M H Smie) 206
- SS 16 L8E S'6p £ o 244 069 L 8¢ £'Gh 08¢ ¥'06
€- ot} z6 '8¢ 8'6¥ Lo 9oy 0'69 v'8¢ o9v 8'6€ £06
€- SS zs 8'L¢ 1'0S L'SY 98t 0'69 8'.€ 09 L'eP 206
0 SS ot} VA 205 ¥'GY £'¢s 069 VA 9'9p vEY L 06
0 GS SS 198 6'6v 0S¥ 8'2s 0'69 L9¢ €op ocr g€ oo|g ull eys auQ AiD 06
L S5 :12 G'Ge Sl 8'G 6'6¢ 1’601 GG 9'0b z9¢ 68
9 S 6V £'6¢ v'8p LS €l 1'601 £6e 8'ch €L £'68
G- GS 0S L'GE Gy S'Gh 8Cy L'601 L'GE 0'by '8¢ Z'68
G- GS 0s 8've G'8Y €GP (47 L 601 8've (247 L6 1 68
G- S5 0S 9be g8y 0'SPh L'by L'601 9ve 9'vp vl L€ %0(g ut] ByS duQ AuD 68
9 SS (7 198 v'8p 9 Ly 8'98 L9¢ 62V 6'9¢ ¥ 88
G- SS 0S G'og 0'6p 1'op v'eh 8'98 S'o¢ Ly g8 £'88
a eie} 1S A1) L6V 8'GY A2 8'08 29t 6'vY 9'6¢ 288
- el 1S 8'GE v'6b S'GP 9 8'08 8'G¢E 1'GY vz 1’88
- GS €5 'S¢ 9'6p zsy 8'0G 898 v'Ge 6'GP £z Gt %o0Ig ul] eyg auQ AN 88
pL- 09 ot £o¢ 8'GY 0'vP 892 £'86 £'9¢ 0'0b Sve ge/g
LL- 09 6v £'9¢ '8P 0'vP vi2 £'86 £'0¢ LGy 9'8¢ ze/s
6- 09 LS 0'9¢ LIS 6'cY 622 £'86 0'9¢ 8'6Y 9'6¢ L'e/g
6 09 LS L'GE L'LS L'EP v'8z £'86 LGE 9'6p 9P anua) re4 uanyd e/g
L- 09 €5 0'6¢ LS Z6v LY 9z¢ 0'6¢ 6°9Y 0Ly l00yog A1epu008g MO Ney we- /8
9 SS 6v £'ee G'8p YL g9t vzl £ee 0'Lp 9've 98
9 S5 6% zee | 6% VA2 L1 ard! Zee LEY 9'9¢ £'98
G- 6S 0S L'ES Z6v 0'L¥ 6'8¢ vzl L'EE v €L z98
G- S5 0S 6'2¢ L 6Y, gop ooy vizi 6'2¢ a4 Z6¢ 1'98
G- SS 05 L2E L'6Y (<1 LoY Ard LZe S'bb Sop HNOQD Ul) 8N\ 8SNOH Yeyd ana 98
€L 09 LY 8'6¢ £op 8y v'9z 016 8'6¢ £ 0P G'ee vesg
ol- 09 0S 1'6¢ £6b Ly 6'92 046 LGE 0'L¥ rAVAS £esg
6- 09 LS ¥'Ge ¥'05 9'vp v'12 046 v'se L8y 98¢ Z'esg
6 09 LG o'se 605 (244 642 046 0S¢ S'8p iy 1'esg
6 09 LS 9've 505 1'py v'8z 046 9be '8 £'eh USpIES) POOMUIIID) egg
9- 09 G 8'.¢ £€s 128 6L L2 8'.¢ sy L'lp [O0UYOS [BUONEOOASIH USNA WEY MOA 68
e sS 1S 6'¢e 805 1'6¥ 11€ 968 6'€e 9¢cP £6e v've
s G5 LS 1€€ 80 £'6¥ G'ge 968 LEe 9bp G'LE €8
- ol IS See 108 8'8Y 16¢ 968 see oS 8'6¢ 28
- ole} 1S zee G'0S '8y S0P 968 Zee LS Z'lp ]
- SS IS 8'Z¢ €05 v Ly sy 968 62¢ 9'Gh vip HNOD Ul) BNA 9SNOH JBA anA v8
€- S5 4] 0've G'1S £'0S S'9¢ Sl 0've Lby G'GE v'e8
(ap) (ap) (ar) (ap) (ap) (gp) baq | (gp) ba (w) (ap) (ap) (ap)
baq ba baq sjun |edod baq baq baq
aujoqain)onng  aulogily | uoasty | aunsojoul 3S|0N pieoqu] pieoqinQ $SaJpPpYy / uoned0] ‘ON
3duepa’aIxgy | uoudID |jejotp |ejoy jejol awioquly ausloquy adueysiq jeanjdnng awloquly :O_E_..umoo HSN

NMOQ SOW




G abey

0L~ 09 0s 582 96Y 0'6€ 09z L661 S82 L1y 8 cp Z 00l
6- 09 LS 682 605 0'6¢ €92 L8661 S'82 r'6b Y L 001
L 09 €6 v'8z Z€s 0'6¢ 192 1661 v'82 €28 8'vP uapse) (eLoiold Unod Asaay| 00l

4% 09 214 182 Sy 9'8¢ 6'G2 L4122 182 8y 8y z66

bi- 09 (14 182 98y 1'8¢ z9z Liee 182 v'op ey 1'66

01- 09 0s 982 6'6¥ 18¢ S92 L'2e 982 z8y 9ep @ 00(g BISIA UapJeD 66

€l- 09 Ly 882 VLY S'8¢ 1'9Z 8'8v2 8'8C 44 vz 2'86

ZL- 09 114 8'82 o'sy 9'8¢ r'92 8842 8'82 LSy 8y 1'86

LL- 09 6t 8'82 Z6p 98¢ 8'9Z 8'8¥¢ 882 vl ey 3 0019 BISIA UdpieD) 86

g1- 09 Ly v'6¢ zLly 8'8¢ 9'92 v'eve v 62 24 9z 2.6

2L- 09 214 62 z8y 6'8¢ 692 v'eve v'62 6'GY 62 L'.6

b- 09 6t v'62 z6v 6'8¢ Tz v'eve v'62 €Ly eey 4 %00ig BISIA Uspieo L6

€1- 09 Ly S'62 G'op 8'8¢ 02 €82 662 vey 6'lt 296

£l- 09 Ly v'62 WA 8'8¢ £.2 €982 v'62 9'bb £y 1'96

ZL- 09 o1 ¥'62 L8b 8'8¢ 112 £¥82 v'62 66t 9ZP D o0Ig BIsIA ,w%ao 96

1ap|3
G- ot} 05 v'le 6’6V €LY zee €29 vlE LSy £'6€[9Ul 10) BWOH 83yD WIN Buoy4 uemy 3O4S eG6
9- S 514 £'8¢ 8Ly L'GY £2Zy €10l €8¢ L'ip 6'8¢ £'G6
G- s 0S 1'8¢ vey 0's LY €10l 1'8¢ oty 9'6¢ 266
G- el 0S L1g 9'8p 8'vp €6t €101 Llg by Zov 1'G6
- S IS AR L8y Ly L' €101 rAVkx o'vb 1oV £z %do1g ui) eys aup Ay 6
8- 09 s L'EYy 905 Lov L1y ey LEp oSt oop €v6
L oj €5 44 105 S'ov 005 &34 44 9sy 8'1LP Zv6
€- 09 S 0'lb L'LG o9v LGS vEY 0Ly 69 £ bp L'v6
- 09 9 8'6¢ 905 9GP 06 v'ep 8'6¢ 99y 8'cy 82 ¥o0ig ul] eys auQ AuD v6
6- 09§ IS 6'cy zZ8y £y 6'9b 2.9 6EY 9ch G'6¢ €66
9- 09 S oty 6'8Y Zsy 016 Z'L9 oty LGy L0Y €6
b- 09 65 L'y 8'6Y oSy 6'LS 219 Ly Z9¥ Sey 1'€6
z o9 86 t'oF L6% 8'bp 895 2.9 v oY Zov £eh €€ %00jg ul] eys auQ AuD £6
G- S5 0S 6°0F VA7 L'vy L by 088 6'0v oy 2'9¢ €26
- S5 1S v oy 2 Ly 0Ly 088 v ov 8'vb Z'6¢ 226
€- S5 zs L'68 98y Sy L 6b 088 1'6€ L'Gh Zov 126
z- SS €5 0'6¢ L 6V (A 24 106 088 06€ ¥'SP 2y Z€ Woig ul) eys aup Aup 26
8- S5 Ly zie Loy St 182 2801 VA (&A% z'ee ceLs
- S IS zle LLS SEY £62 2801 Z€ L'6¥ 6t Zei6
Zz- SS €5 0'L¢ 0'€s v'ey 6'62 Z'801 0L¢ 816 P L el
z SS €5 9'9¢ 0'€S ey 9'0¢ 2’80t 9'g¢ SIS 1474 uapse) praybuudg el
9- SS 6 Z8e S'lb Ly LEY z'zo Z8e 6'lY G'lE v'16
G- 6 05 6'L€ v'8b 9t 8'bP 2'z01 6'L¢ Shp '8¢ €16
p- S LS A3 S'8p S'bp L9 zzoL G'lE L'by £6¢ Z'16
(8p) (ap) (apr) (ar) (ap) (ap) beq | (gp) ban (w) (ap) (ap) (ap)
ba7 baq baq sjun |enod ba ba7 ba1
awloqaimong  ausoquly | "uodsiy | ainsojdug 8SION pieoquy pJeoqinQ $SaIppy / uopeso] ‘ON
aJuepaadxy | uouau) | 1e1oL |ey01 jejo1 awoquly | awoquiy asuelsiq |eanjonng awloquy uonduisag ¥SN

. NMG . ulN

. 5 3 .




Yy rYy rYy ¢y~ oo U oﬂmﬁ y ooy ) Vol Y Yy 6y
L- 09 £5 €92 625 £0b S¥e 186 £92 1'1S vy 2'.01
G- 09 S5 €92 0'6S Vb L2 L86 €92 L'€S 58P L1201
' 09 96 €92 LGS Loy A4 186 €92 Z¥S 8'6¥ uapJes) {eLORId HNOD M3l 101
L 09 €6 692 v'es 8'0p 8'v2 v'26 6'92 gL 9Lb £'901
- 09 96 692 8'6S vy 1'GZ v'Z6 6'92 9'vS 8'8p Z'90l
e 09 95 6'92 T'95 Lib v'se v'Z6 692 6 ¥S 6'6p L 901
g 09 LS 8'9Z €'.5 8'0p 96e v'Z6 89z 095 805 uspies) 1e1oldId noY uobeiq 901
8- 09 zs e v'ZS ¥'op 6'v2 Z'801 AR 10§ S'op £ 60l
v 09 96 zL2 G'GS Sop A4 Z'801L A4 SvS 9Lb Zs0L
a 09 96 X 9'GS L0b GGz Z'801 2Lz S'pS 9'gb 1 G0l
e 09 95 AR 095 v'op 8'6¢ Z'801 22 L'¥S v'6v uapie |e1iolld unod uebal3 S0l
6- 09 IS §'l2 6'0S 9'6¢ 162 G621 6.2 68 GG € v0L
9 09 ¥S 612 L€S oop v'6e G621 612 9'2S o Z'¥0L
G- 09 GS G2 0'SS 0o L'ST G621 6.2 oS 0'Lb 1'¥0L
G- 09 ol S'.2 1'GS ooy 662 G621 Sz 0'vS 6L uapJen |euoidld HNoY wnJo4 ]!
9 SS 6t 0se o6v 6L L8¢ 98 0's¢e L0v Z'6¢ S'agol
G- S5 0s 6'vE 9'6¥, WA €op 9'v8 6'vE 6’y 0'L¢ ¥'acol
G- G5 0S LvE 9'6¥, Sl 6Ly 98 Lve 844 L8¢ £'acol
' GG LS 223 8'6v 0'Lb L'Ey 98 v've L'by Ly Z'agolL
€- o1l 25 0pe 6’6V 9op (17 9'v8 ove 9GP 8Ly L 'qeol
€- SS 25 LEE 9'6Y 09 8L 9¥8 L€E GG Ly anoso auysung|  geol
G- GS 05 Sve LY 6'8p LlE 9v8 Spe oL L¥E Segol
- GS Kol £y €05 L8y Z6¢ 9'b8 £ve 0'vb VA v'ecol
- SS X} 1'p€ Z0S v'ey L0¥ 9v8 L've v bP £8¢ £ecol
v S5 K] 8'ee 205 WA 8Ly 9'v8 8'ee 8 b vy Z'ecol
€- gS s G'ee 20S rAA 4 6'9p 9'v8 Gee GG Sy L'egol
€- S5 zs Zee 6'6¥ 9'9p Lo 9'v8 A GG Gl anoJ9 aulysungf  egol
04- 09 0S 8.2 A v'6e T4 6'lpL 8.2 18y 6'vP £e0l
8- 09 25 812 €8 L6€ §'62 6Lyl 8.2 605 LS Z'€0l
G- 09 SS L1z LS 6'6¢ 8'62 6'lyl L1z 9'€S £op 1'€0L
G- 09 SS L1z LS 8'6¢ L9z 61l L2 L€S 0L uapies) |enopId Unod Axejen 13(0]8
bL- 09 69 0'82 €6Y L'6E (A1 6'€9l 082 Vi A4 €201
6 09 S 092 1'1S ¥'6€ YR T4 6'¢9l 082 9'6p 8bp z'201
9- 09 ¥S 082 0'vS v'6¢ 092 6'€9l 082 z'es v'sy 1201
9 09 s 6.2 0'vS ¥'6¢ ¥'92 6'€9l 612 0'€s L'9p uspIes) |euoidId UNo) ouelide) ZoL
LL- 09 6V £'82 L8y 0'6¢ 962 118l £92 1 e £ 101
0l 81 0S £'82 £0S z6¢ 6'GC L8l £82 9’8y 44 Z'ioL
L 09 €S €82 LTS 268 29 1181 £'82 LS Lby 1101
9 ool S z82 S'es Z'6¢ 992 L8l z8e 92§ v'sP uapIes) [BLOIId LNOD 9A3)I3g 104
24" 09 8y 5’82 14 8'8¢ L'G2 1661 S8 9'GY v e £00L
(ap) (ap) (ap) (apr) (ap) (gp) ba1 | (gp) baq (w) (ap) (ap) (ap)
baq ba1 baq sjun |euod baq ba1 ba
awioqain)onig awoqaly | “uodlly | ainso|du3z 9SION pseoqu| pseoqinQ $S3IppYy / Uo1eI0T] ‘ON
aduepaadIx3y | uouud fejo) jejol |jejol ausoquly auloqy aueysiq jeanjdonang awloqily :o_aa_huwwa USN

NMOQd SOW




/ abed

z ol €5 9'9¢ 92Zs S'Lb oze a4 99¢ 08P 0'8p g EpL
z Ss €9 9'6e 625 9'9p 0z¢ v've 9'6e 1 05 Lov ZspL
g SS 2s 8've 6'LS 8'Gy 0ze A g€ Z6v GG L EpL
- SS LS (2 0'Ls 0'S 0ze a0 LvE z8y b uapleg uQ o4 x4}
G- GS 0S L'6E 8'6% 8'Gh 8'8¢ €9 L 6¢ 0'Lb 98¢ vigL
L- GS S L '6€ 8'€S 9GP 1€ € o | '6€ 925 ey €L61
L- GS S 1'8¢ 8'eS 8'vp 8Z¢ copy 1'8¢ 615 vy AL
Z- S5 €5 A1) 625 ey 82¢ £op bR 605 G'op L'LEL
€- S5 z5 A 0'ZS g9'cp 8¢ £'op 29¢ 6'6¥ LSy apIs1alep By L LE1
|00YOg |ellowapw
G- S5 0s FAVA 9'6¥ L'op €0¢ 199 AR 9'9p 29t 01 je| Buopa uoneroossy ueys o) vel
- S5 16 £'9¢ 905 S'6¥ 12¢ o'vp £9¢ e 6'GE v'0gL
s SS IS 6'GE z'\s A4 zee 0'by 6'GE 6'Gh €0ob £0¢cl
€ S5 zs z6e 8'LS S8 L've 0'vP A Sl LEY zogt
- SS LS 9've Z'\s 8L '8¢ 0'vb 9ve 0'Lb L'ey L 0L
' S5 16 0ve 605 0'Lb '8¢ 0'bP ove v'op €Ty asipesed BISIA oet
0 G5 o] 8'6¢ L'GS 9'vS v'se £ee 8'G¢ (244 L'LE] 3sipeled BISIA JO YINOS 3y} O} ANIS DI/ 62l
G- SS 05 v’y 8'8p oSy 29 6'6¥ vy 6'lp 8've vzl
€ SS 25 6'lb 805 0'sy 8L 6'6¥ 6'Lp L'l 8'8¢ €921
- SS €5 60 805 Lvb 8'6v 6’6 6'0f G'LY 82 2921
0 SS GS 6'6¢ 905 £ bp v'es 6'6v 66€ £y v'ey L9zt
2(8)y ‘2, easy
I- SS ¥S 8'8¢ 005 6'ch 025 6'6 8'8¢ 9P 8'2Z¢] Jo yuou ay) Ul JuswidolaAaQ jenuapisay ozl
04- 09 0S £'9¢ L'0S v'8p S0¢ 918 £9¢ 6'ch 0'6€ vzl
6 09 LS 1’9 Z'ls '8 6'2¢ 818 1'9¢ Vb 6'0p R4}
6- 09 LS 8'6¢ €16 6L 8'ee 818 8'G¢ 9'Lb 8'Lp Zv2L
8- 09 Zs ¥'se 916 vl 08¢ 818 v'6e 8y LEY L ¥21
2(@)y ‘1L edsy
8- 09 28 6'v¢ 9'Ls 89 6'LE 818 6'vE S8 0'pp| 40 UINOS By) Ul Juawdojanaq |enuapisey 24}
8- 09 s L'0g 028 £GP v've L'GL L'0E 8'6v Ly (&x4A)
. 09 95 00¢ 296 L'GY 1'9Z L'GL 00¢ v'SS 6'Gh €221
- 09 96 862 €95 Ly L9 L'GL 862 €65 9L 2221
- 09 96 9'62 295 £vp €12 LG 962 L¥S r'6p 1221
uapies) Jaljeasy) jo |sea yuou
€- 09 1S €62 6'95 8'ch 082 162 £62 s L'Es au) 0) (v} Wswdojaaag enuapisay zz
- 09 a5 162 LGS 9z e 816 162 8¢S 905 2’601
z- 09 85 962 2'8S oty Sy 616 962 19 v'Zs 1 601
0 09 09 9'62 009 L'z 6'v2 6’15 96z 185 8'es uapies [euojold uno) sadiune 601
9 09 S 092 L€S 8°0p £ve L€8 092 615 v'ep Z'801
G- 09 sS 092 €65 Ly 9vZ L€8 09 L€ S'6Y 1801
€- 09 1S 092 €18 Ll 062 L€8 092 6'GS 215 U3pJES |BLOJJI4 UNOY SU| 801
(ar) (ap) (ap) (ap) (ap) (gp)baq | (gp) ban (w) (ap) (ap) (ap)
baq baq baq spun |euod baq ba1 baq
awoqaimonag  auwlogqlly | ‘uoasy | ainsojouz 3S|0N pieoqu| paeoqinQ SS3IPPY / uoKeIOT] ‘ON
8ouepadadxg | uouayug § 1ej0l jejoL |ejog awoqay | swoqay asues|q jeinyanng auloquly uonduasag HSN
. . NMC N . N e e




P v v \ 4 A} ’ v r r A L 4 Al r 1 Al L Al 4 f T
A roe ! T Jonel co ro ! Yy oy
L 09 €6 €€ L'€S 8'Ls vie 4 €.€ 6'vv 9y ¥ 9GL
L 09 €9 8'6e L'€S S'0S v LlE gic 8'GE o8y VA 44 € 9G1
8- 09 4] L'vE 0¢es 26y Ve gle L'YE [AWA4 Sey 2961
6- 09 LS 6'€E 0'ls o'sy pLe €1z 6 €€ Sov 9y L 961
oL- 09 0s A% L'0S 89 vie £le A% 8'GY gLy L ¥o0|g aius) ueys uQ e 961
otL- GG St £ve 0GP (A4 0.2 ZheEL £ve ely L'Z¢ pevGlL
L GS 8Y L've YAVA 4 Lcy §'le el L've ooy v ve cepsl
L SS 8y 6'Ee 8y 6Ly 6.2 ZeL 6€E 99y ¥'9e Zeysl
9- GG (914 L'Ee 1414 8Ly €8¢ el L'EE L9 08¢ 1 epGl
9- 1] (514 €ee S'8p 9'lp (A4 ZPheEL €ee 99 Lov asnoH uemy Buny) ‘sjeis3g up Bunyd|  epgy
L 09 €6 6've 8'ZS 8'lG pLE G'6€ 6vE 1344 Z26¢€ €vGl
8- 09 rA°] 158 4 | &4 0'Ls vie S'6€ eve 6'vp (&4 Y6l
8- 09 Zs 9¢e L'1S 8'6Y v'ie G'6€ 9¢e 1L'Sp 6Ly L ¥SL
6- 09 LS 0'ee 9'0S £'8b ele S'6€ oce £'6h iy € %00|g s1amo | asoysheg 12°1}
A GG €S €'6e 9¢s vLS S'Le AR 4 g£ee 0’6y LoY €161
€ 1) Zs 9ve v'Zs 908 g'ie AN 9ve oR 4 cer Z'\GL
15 GG 2s 6'€e 8'ls S'6v G'lE 'y 6 €€ o 14 9¢y L 161
s GG LS L'ee 8'0G L'8b S'ie 'Ly L'ee 8'SY 6Ly v %00|g s1emo| asoyskeg 161
o 1) A €'6e 81§ S0S GlE 6'GY €6¢E 8 vy L oY €061
€ &3] A} L'vE 8'LS g86v g'le 6'GY L'vE GGy Lzy 20SlL
€ SS A 6€E G'LS 6'8% g'Le 66t 6€€ 9'9p ocy L0GL
p- SS 1S A% 9'0S 9Ly S'ig 66t A% 19 44 G %o0|g s1amo] aloysheg 051
L GG 214 Sy 69 vy 182 9G6¢ Sy | &A% 9'9¢ G egpl
0 GG GG 80y A1 yov 8'6C 9'6¢ 8'0v {98 2°) 62y yegpl
0 GG 1] G6€ Svs 9'GY 8'ce 9'6¢ S'6¢€ [ 8'Sy cegyl
L- GS 12°] €8¢ G'es Lyy g'ce 9'6¢ €8¢ 6'1LG 6'Sh zespbl
Z GG €S rAVAS L3S oy 8'€e 9'G¢ fAVAS 806G A4 1egpl
15 GG Zs £'9¢ 8'1s eeY 8'cE 9G¢e €9¢ 8'6Y A1 4 9SNOH deg unyp| egyl
c SS 2] GLE LA 05 g'Le *R°T4 GlE LSy R %4 1244}
A SS %] Z29¢ €€es S'6v g8'L€ G'6¢ 29t 8’8y 89y 344"
Z GS €S L'GE Ges 1417 g'Le G'6e 1'GE 8’8y 1 A%14 A4}
€ GS A A 43 9'LS 'Ly 81lE g6 A 2% 6'Ly A 44 (44t
' SS LS yee 90% 1414 g1e GGz pee L'y zer 3%e|d 010 124"
6- SS 14 1ce €'GY) Lby gle G681 1'2¢e 8've 062 pecyl
6- GS 14 12¢ oot 8'vv L'lEg G681 1'2¢ 9'8¢ vLe cecyi
8- GG Ly 0ze v or Lyy e 5681 0zce L0v 6¢C¢ zeepl
8- SG Ly 6'1€ Loy Svv 8ce G681 6'1E 8Ly €ee Legyl
{dIM) asipesed eIsSIA
8- GS A4 8'Le 99! 1944 ree G 68l g'Le 6Ly o've| J0ise3 ay) o) uawdopaaq [enuapisay| ecyl
- GG 1S v'LE 805 0'8f 02¢ v ve v LE Z 9 6'lp yevl
(ap) (ap) (ap) (ap) (ap) (gp) beq | (gp) baq (w) (ap) (ap) (ap)
baq baq baq sjun |eyod ban baq ba1
ausoqainionu)g  audoquly | "uoadsy | aunsojouz as|ON pieoqu] pJeoqinQO $S3Ippy / uoneso ‘ON
asuepasdxy | uouau) | @30l |ejo1 |ejoy auioqiy | suloqlly aouelsig jesnjonais auwoquly uonduoasaq SN

NMOQ SOW




6 abed

bi- 09 (514 gee 06y (1844 vie Z6L Gee 6'GY (144 ¥ oo|g anuad ueys uQ e 191
€ GG Zs 6Ly G'LS yov £ve 6vE 6i¥ 414 £ov €991
- GG ¥S 6'0v L'pS 6'GY £ve 6vE 6 0¥ S'LS L8y 2991
¢ SS €5 L'6€ €€S 6'vP € ve 6 v¢ L'6E 906G 14 1991
A GS €S 68€ G'es [ 44 18 4% 6vE 68¢€ 8'6v Ly 9 300|9 BUBYIY BIIA 991
4 SS €5 ¥ ov IA €9 GZe Loy oy L0S 0'6€ €G9l
A GG €S 9'6¢ 62S 6'GY gce L0p 9'6¢ L'LS (44 2691
z- GS €S S'ge L'2S 0'sy gzZe LOv G8E 20S 69t L 69l
€ GG Zs 8'.¢ 02s | 444 GZe L0v 8'.€ S6v L9 ¥ 0019 euayly ejIA eie]!
€ GG 28 8'6€ 816 29y e 1447 8'6€ 00S L'8¢ €v9L
Al *1°] €5 0'6€ v'zs 8'st zce 1444 06€ S'06 oev Zvol
A SS €S L'8¢ v2s (0814 A (44 '8¢ 66v v ov L'p9L
€ SS Zs v.iE 8'lS Svb (A% 1A %44 pLE £'6b LSy € Y0019 eusyly ejlIA 1413
L- GG 2% vy 6'€S (A 8'ce G'6C vy v Zs 9Ly € €91
0 SS 1] AN 4 L'pS e g8'ee G562 AR 4 02s 96 Z2¢e9l
L- SS 2% 8'6¢ S'ES A4 g'€ee S'6C 8'6€ 808 €8y L'€gl
- GS €S 6'8¢ L3S 1844 L'€E g6c 6'8¢ 005 | A4 G %00ig euayly e|IA €91
o SS ZS (A ] 29 0z¢e L9y A v 6y JAVAS €291
€ GS Zs G'ge 6'1LG 8'Gh ozce L9y G'8¢ 00S fAYA4 229l
€- SS 4] 9/¢ 1'2s LGy 0zce L9y 9.¢ 9’6t o9 1291
€- GS 4] 0.¢ S'LS 9ty 0zce L9y 0.¢ o6y €Sk Z %ooig euayiy eliIA 291l
€ GS 4] 8'8¢ G'ig S'op 8'le 96y 88¢ S'6b 9'/¢ jogyRe]
(o SS Zs '8¢ 9'LS Lop 8'LE 9'6p, L 8¢ y6b L2y 219l
€ GG 4] [AVAS 0z2s 1414 g'Le 96y rAVAS €6V LSy (A1)
€- SS 4] g9'9¢ v'LS 6'v¥ 8'L¢E 9'Gh 99¢ L8y oSy 1 %00ig eusyly ejIA 191
8- 09 Zs GlE €3¢S L'0S pie S0¢ GlE Lyy 9tY v 851
L 09 €5 1’9 0€s v 6v vie s0C 1'9¢ 88y 9'SY € 861
8- 09 4] 06e 6'1S A 14 e 502 0'6e 6Ly A 4% 2851
6- 09 LS e 60S (A4 vLe S0z e 0Ly ey 1851
oL- 09 0s gee 00S A 14 vLe S0¢C G'Ee o1 A4 ¢ 20ig a5ua) ueysg uQ e 861
8- 09| Zs L'GE 618 60S €1ie ey L'GE (44 0'6¢ €161
8- 09 Zs vve 81s 108 €1lE [A%4 vve Sy Ley 2'LSL
6- 09 LS 8'ce t'1s L'6p gle ey g'ce 6'GY (A 4 L'/G1
6- 09 1S L'ee oS 8Ly g1le ey L'EE 14°14 Sy Z Mo0ig s1amo] aloysheg LS
9 GS 6 €9¢ A4 8'vp £2¢ 9L £9¢ 6by fAVAS G BgGlL
G- gs 0s 0'9¢ 105 L'vy £¢ee 9'LL 09¢ 08y Zov ¥ BgG1L
v i} 16 G'GE S'0S 158 44 £ce 9L G Ge 14 ey € egGlL
v- 56 LG 6ve €15 6EY £¢¢e 91L 6 vE 88y 1 Sb Z e9S1L
- SS LS vve L0S gt £ee 9L v ve g8y 12474 | egst
G- GG 0G 8'¢ce {05 L €Y £2e 9l 8 €€ LLly LEY SpIsialepy ayl]  egsL
(ap) (ap) (ap) (ap) (ap) (ap) ba | (gp) ba () (ap) (ap) (ap)
ba1 baq ba sjun jepod ban baq ba1

susoqainionilg  suwioquly | -uoony | asnsojoug asIoON pieoqu] pieoqinQ $S3.ppY / UoeIOT ‘ON

aosuepaaoaxg | uouayud | 18301 |ejoL lejoy swoquy | awoqay | asueysig | reanjonng auJoquiy uonduasaa| NSN

. NMG - _ N




v N 4 4 ’ ~ r ] ' A 4 ~ L4 L] \ 1) 4 ] r
r Yy r v« v foned , T \ Y oov ot
T 0S 214 09t A2 9'GY 6'v¢ G'06 09¢ G'8¢ $'8¢ v8Ll
z 0s 114 6'GE 8Ly L'ey 6've 5’06 6'GE LTy Ly £8.L1
0 0S 0S 96e v'ep €T 6'v¢ 5’06 9Ge £'Gh g6t Z8.l1
b 05 6t £'6¢E 0'6p Ly 8'vE G'06 £6¢ 6'vP 6'vv 1'8L1
b 05 6t 8've L8y 0Ly 9've G'06 8'¥e 9vp 9ty Aeg AuoydwAsg 8Ll
L- 0S 6v L'6¢ z8y 62 82y v'v6 L6€ r'ey 08¢ 0€-6Z 'SOU BYS OM %0 111
' 0S ot G'Ly A4 vop 8'62 6'0LL Gy S0P Z9¢ v61-€L sou abejia maN eug ey nm|  9/1L
- 0S 8P vop Lov rAR L 'bp 6’69 vovy vLE £'ee Zi-1'sou abejip maN BUS 1BY NAA vil
L S5 214 Z'6¢ 69 y'ey g'LE 69/ 268 9y 29t €eLl
- GS 16 0'6¢ Z's SeP g'lE g9/ 0'6¢ 8'6Y 8'8¢ zell
g S5 26 98¢ €16 e v'LE S'9. 98¢ L6 L'\ L'ELL
€ el 25 Z'8¢ G'ls 8z £'L€ S'9. Z8e €6 6'vb 01 20|18 BUSYIY BjIA €Ll
- Gs :1 L'6€ vl L by 9'9¢ LG9 16¢ [ L9€ €Ll
€ el zs ¥'6€ 1S (R G'9¢ 1'G9 ¥'6¢ 6'6¥ L Ob A WA
€- Gs Zs 6'8¢ an] 9ty S'9¢ 1'G9 6'8¢ L'6¥ 62 (WA
€- G5 zs '8¢ 816 ey v'og 1'69 A Z6p cob 6 %009 BUBUIY E|IIA Ll
9- GG 6t S oF S8 6'vP L'6E 9'2s Sop 8'vb 8'.¢ £0LL
€- SS 25 oor L'Z8 8t LGE 928 oov S0 0Zy Z0LL
z- S5 €6 £'6¢ 9Zs vy 9'6e 928 £'6¢ 00s Z'ly L0LL
€- SS zs 18¢ 2es L'EY 9'6¢ 928 18¢ S6P 69 8 Xo0ig BuaYlY BIIIA 0L
G- GG 0s ' 9'6Y L'Sh 0'se L'EY AR ' op 0'6¢ £'891
z- SS €5 Sopb 4 'S 0'se L'e S oY 0'1s 0'vp Z'89l
- S5 €5 G6e 0'es 9bp 6'vE [ S'6¢ €05 8L 1’891
z S5 €5 8'8¢ v'Zs vy 6'v¢ L'EY 88¢ L6V VA7 L oig eusyiy elpA|l 891
- 09 214 6'v¢ ra 14 GG vig z6L 6v¢ £bp 9'G¢e v 191
Li- 09 6t LYE S8y £GP r1e 26L LYe v g'l€ €191
Li- 09 6t £ve L8y 6'vb s 26. £ e LG 8'6¢ 2191
Ll- 09 6% 0've | 6% S b y1e z6L 0¥e v S G2 1'/9L
(ar) (ap) (ap) (ap) (ap) (ap) ba7 | (gp)baq (w) (ap) (ap) (ap)
be baq baq spun jeunod ba1 ba1 baq
auloqainioniig  ausoqily | "uodaly | aunsojoug 8S|ON pieoquy pieoqinQ S$S3JIPpY / UONLIO ‘ON
ajuepaadxy | uoudu) | €10l fejol |ejol auwoquy | auioqu)y asuejsiq | jeinjonng auJoquly uonduasaq HSN

NAMOQ sow




1| abey

bi- SS 44 8'1e Zer £0p 0z> 6691 8'1¢ S'6¢€ 0Z¢ 122
bi- SS 44 L1e zey Zob 0z> 6691 L\g S 6¢ |43 asnoH Buiy ung 22
zi- G5 114 L'€E A4 0Ly 0c> €651 L'EE £ve 6'i€ 022-/1Z wes ulj 1z
Zl- SS X4 82¢ 6'2f S 0c> 9'G61 82¢ Lve 8'€e 161-Z61 weg ui] 0z
Zi- SS 194 z2'ze ocy Sy 0z> 1651 zee 0'se e 681-981 wes ul) 6l
Zh- SS 112 9ic L'EP Sy 0z> 919 9'le cse 9ve G8l-28L wes ulj 8l
- SS 144 oz St Zov 0z> v'pez v'oz [0)°1> 9'L¢ vl
Li- 65 144 'z 9'ch) 1'op 0z> 424 v'9C 41> 9'L¢ €91
- SS 24 €9z LEY L'ob 0z> v've2 €9 9'8¢ 9'Le Z9l
- ol 44 £92 g'cy 00b 02> 4 %4 €92 z6e G'Le 19l
LL- SS 144 z29z A 44 8'6¢ 0z> v'vee z9e oy LA € %o0|g uapJieg opele) 9l
- GS 144 82 Thp oop 0z> G'6£2 8've Z6e L'6€ 2
LL- SS 44 892 A7 6'6¢€ 0z> G'6€C 8'v2 v6e 0’6 €6l
b- GS 44 8've 44 6°6€ 0c> G'6€2 8've L'6¢ 6'8¢ A<}
Li- S 144 IR 74 vy 8'6¢ 0z> G6€2 YR 74 Loy 8'8¢ LGl
oL- G5 St Lv2 oGP 9'6¢ 0z> 6’662 Lve Ly L8€ 9 so0lg uapies) opese) Gl
G 0 G, 622 Svb L'ob 0z> €612 622 9'6¢ S'6€ anuad Anunwwog Buay uiy eyl
G- 0s *14 v'ze oGP 9'0F 0z> €661 vee S0Py 9'6¢ a4
G- 0s St v’z 'SP 90K 0> €661 v'ze 0Ly 96¢ €yl
- 0S ot v'ze G'Gp S0 0z> £'661 v'ze 6Ly S'6¢ Pl
€- 0s v vee 89y £0p 0e> £661 vee Shy S'6¢ L'pL
€- 05 it €22 'Ly 1'0b 0z> £'661 €22 oGy G'6¢ jooyog Atewiid we uosily [awe) i
G- 0s Gt 912 9'vh 6°0¥ 0Z> z'8l 9z L'6¢ [4°1) el
G- 0s Sp 94z (X447 6'0b 0Z> 28l 91z Loy §'8e £el
G- 0S SY 9lz 14 L0y 0z> zZ'i8l 91z ozy 9'8¢ Zel
€- 0S Ly 912 Ly 90v 0z> 218t 912 [4°14 L8¢ LEL
€- 0S Ly Gz £'Lb v oy 0z> Z'184 Sz SSy 8'8¢ aje)s3 Buay uiy asnoy e Buiy €l
g- 0s 44 v'0z L'vy Sy 0Z> G'zot r'oz c8e 0'.g v oL
G- 0S St v'02 Ly vy 0z> 5791 roe <oy ¢le €0l
€- 0S Ly v'0z ey Zly 0z> G'Z9lL oz S'Sy v'iE Zot
z- 0S :14 ¥'0z 9lb oLy 0z> G'zZ9lL r'oz 6'GY 8'LE L oL
¢- 0S Ly v'0Z Sl Lov 0z> G291 ¥'0zZ 8'sY 28t ajels3 busy uiH asnoH Bunap Buty o]
oL- 0S ot 0z> 9'6¢ FAA> 0z> 8'61C 0c> £'€e (4> r9Q Ul uH 4
OL- 0S oY 0z> 8'6¢ £9¢ 0z> £L€£2 0z> v'se vee €l
8- 0S Zv 0z> L2y £9¢ 0z> £'Le2 0z> 6'6€ A% Zl
L 0S (57 0z> Sz 29¢ 0> €182 0z> €0y eve Ll
- 0S X7 0z> Zey 1'9¢ 0Z> €162 02> L0y LLE ajels3 Buay uiH asnoy ye) Buiy l
(ap) (ap) (ar) (ap) (ap) (gp) ba | (gp) ba (w) 1m3 baj| (ap) (ap)
baq baq bay sjun jeuod baq baq
auJoqainionulg  auwoquiy | ‘uoasny | aunsojoug 3SION pieoquj pieoqinQ $S31ppy / uoneson ‘ON
aJuepaadxy | uouadn) | w10t jejo) jejo) ausoqdly | auwioqaly asuejsig feamonng auioquiy uonduasag HSN

dan

dn - surei] snuaay
118y ueys up ey o} rem reg

.




\ ¢ . N . . N S S S R AT N S N A B ¢
¢l aved
8- SS Ly 0'€e 699 0'9p 0z> 6'6¥1 o€ee 1'8¢ G'ee uans| yn 197 egy
|ooyos
0 SS S5 8Ly 0SS g8t 0z> 8Ll gLy v'es ozy frewnd Auny uonenjes Buid ey uig 14
}- SS ¥S v'ey 9'es vev L'ee 8l1 v'ey 6'0S L'eh €9y
0 SS GS 6'0v L'GS L'y 0z> 8.1 6 0% L'€S Zov Z 9
0 SS GS 1’6 L¥S v'op 8¢ WA | 6€ §ZS 6'8p (<1
- SS €5 G'LE €'es f5e14 A 74 8Ll G'l¢ 0'1S A7 ajeys3 BuoH o4 asnoH ue yod ov
9 GS 6v 8'L¢ =1 (A1 8'€Z L'LS 8'.¢ %4 €L €GP
v- SS 1S €L 6'0S 6'Gh e LG WA L8y 9'6¢ A1
- SS 16 S'9e €15 114 9ve L'2S g9t Z6b 9y LGP
' SS LS L'SE TR 6'vv L'se L'LS L'GE z6p 8z ajejs3 BuoH Yod 8snoH uQp 3od St
L- SS 14 6'GE L'y A2 0z> 0'L6 6'GE 8'GE G'ie g-1 uansy 3N a7 eLy
zL- GS 114 £ee L'ey 6Ly 0z> 1202 £'2¢ L'GE L'Le uapsebiapury UOH 83y 20}
6- GS ot 0'.€ 6'Gh oSy 0z> 8'6. 0.¢ 6'9¢ SZ¢ (a1dway) miyy Buny ayH e6E
oL- 09 0s 6'6¢€ 005 6'8Y 0z> sze 6'6¢ vy go¢ gnejf uj eys 6¢
LL- GS 144 L'ee L'ey ey 0z> €eLl L'€e 8've ¥'0¢ abe|A ) ueg ege
G- SS 0S G'lg A4 6'8y 0c> 8'29 G'lE 6'9¢ LTE GL-ZL uansy| %N 197 L€
zZ\- SS X7 1'2€ 9z Vb 0z> 6'€0Z A 0'9¢ pie £'egg
LL- S5 144 0'2¢ £ey Vb 0z> 6'€02Z 0Ze €8¢ 128 z'eoe
oL- SS SP 6'l€ 6'vp Ly 0> 6'€0Z 6'1¢ ozy v'ee | eog
6- GG 14 gL £Gh oLy 02Z> 6'€02 8'Le XA 4 (45 asnoy Buo4 ung egg¢
Li- 09] 14 €8¢ L'8Y Sl 0Z> 08y €8¢ 9y 96¢ Ly nej uly eys 9¢
- GS 1S L'pE 805 0°0S 0zZ> 669 LYe A4z G'9¢ £ve
€- ol Zs gve G'LS L6Y 02> 6'69 Sbe ooy L'LE e
- S5 LS L'vE AR Z6v 0z> 669 LvE 6'Sh 6'8¢ LbE
- SS Ko G'ee 90S £8P 0z> 6'69 See v'Sh £1lp 3)eis3 %3YS unyD 3SNOH HNA %ays ve
€- ole} zs 0've G'LS 0'ls 0z> 37] 0ve 80p 9'6e €'€ee
€- SS zs 8'ce 816 105 02> 6'v. 8ce 444 99¢ FA)
- SS LS S'ee At z0s 0z> 6L See 9'bP L€ L'EE
tr- S5 s L'ee 805 L'6¥ 0cz> 6vL L'€E 1244 €0y 31B)S3 Yays unyD asnoH e ¥ays €€
- S5 1S oSy 6'6¥ L'6¥ 0z> €6l oSt Sor 9'l¢ (luswdorarag maN) 3N ey Buesy aze
6- SS ov €L 96t A4 0z> 8L €€ 1'6€ 9'2¢ ¥1-1L'ON N 1e] bues) ze
L- SS 8b €48 Gy 9'9p 0z> §'G2 €€ Z6¢ ove NN 187 Ut uspie) wopbury 1€
L- G5 8y 6'€E Z'8y gLy 0z> rZiL 6'€e £9¢ S'Leg ajdway wiy ooy 62
ol- SS Sh v'ee 44 L'Zy 0z> v'ZS1 r'ee 0'6€ v'ee 100y2g A1epuodag ynA BN T4
A ol 15 Z'ee zse Ll 0> G'¥Sl zee 9l 128 112 "sou abejia wes ur) eGZ
Zi- GS |37 A4 AR oLy 0z> G6ll 2ze S'6e 2Zg] 1ooyos Asepuooag uis) Bunsy ul) eys o174
ZL- ot} 37 zze 0'LE 8'0v 0z> 2191 A zse £2¢ [0oyas Alewid tepn Buopp Bunayp 4
€l- GS A4 0ze &'l v'ov 0z> 6691 02Z¢ (<} ele €22
ZL- S5 [N 6'LE Ty ¥ 0 0Z> 6691 61¢ v 9€ L'le (A4
(ap) (ap) (ar) (ar) (apr) (gp) baq | (gp) ban (w) (ap) ba1] (ap) (ap)
ba ban baq spun Jeuod baq baq
auloqain)angg  awoqaly | "uoddiy | aunsojouly 3SION pieoqu| pieoqinQ S$S3aIppy / Uonedo] ‘ON
ajuepaadxy | uoudU) |ejoy |1ejol jeyol awoquy auloqily auelsig jeanjonng auloqglly :O_«Q_Lumcn_ HUSN

dn SOW




¢| abed

o 09 4 0¥E 8'2S 605 6'Gt £t 0ve gov 9z 1 eLol
L 09 €6 9'¢ce 1°2S 8'6Y 6'S clp 9¢e 8'op 4 (dIM) wawdojaasq lenuspisay|  eL01L
ZL- 09 214 r'Ze 99p Sby £y A v'ze Sy 0'6E I00Y2S S Bt JO 3s0Y 1S e66
€L- 09 Ly L€g GG 8y Sov £'681 L€ 60F z'se | 96
LL- 09 6Y L'ee v'8y 8z SOV €681 L'€E 99y 8'9¢| uolEePOWOIDY [BNdSOH S3JBA JO BouLd €96
9- GG 6t AL 06¥ 8'Lp 0.2 €6, e Ly 8'GE L0L-¥0L ‘ON abejia 1epn ui) eys ezg
z- 09 85 zov 8'.S 96t L6 6'9S Zop €95 91§ [eydsoH sajepA JO 9ould Gl
z- 09 8s Loy 1'8S 8'st 9'6€ L2s Lo 9'95 6'LS Ie}dSOH S3|BAA JO doULd vL
L 09 €5 Loy 615 98y 9’1z (:] L9, 86t oSt -1 abejiA %N Buop €L
8- S5 Ly 12€ 99 €6t 092 L'OEL 12e 6'6¢ 6'2¢ abay100 1s1UD ezL
L 09 €5 9'9p G'1s S6Y 902 821 9op Ly £ey -¢ abejiA ¥n Buopn ZL
L- GS 8y 9'Le 8Lt 69 6'92 geel 9'1€ ooy 9Z¢ vaits
L GS :14 g'le A1 89t G2 geel G'Le oy See X 1]
L GS 214 vie €8y S'9v 082 Seel vLE o€y L'GE ZaiL
L G5 217 A £8p 9% z8e Seel ZE (&34 L'9¢ Laks
L G5 214 L'LE zey 8'sP 6'2¢ Seel L'Le v'ev L'1€ 3SNOH 8y %04 ‘slels3 BuoH Yod e/
€- SS zs oSy 80 L8P 12z S/l 0'sh X427 6l ZL-11 abejiA %N Buop ]
9- SS 6t 8'€e a4 8L 8'vZ €9/ 8'€e €8¢ £2¢ a1ua) Anunwwo) aeis3y buo yod e0.
€- ol zs LGy L'1S v'6v vz ovl LGY £y Ly gL-L1 abejiA »N Buopn 0.
6- ol ot 6'€E LY (a44 L've 60LL 6'€E S'8¢ 9Z¢ €869
8- el v g'ee 0'Lb Shy 0se 60LL 8'c€ 8y 9¥e zes9
L SS o1 9¢ce Gy 4 662 60L1L 9'ce vy 9 1'BG9
- el 8Y £¢ee z8y Lby 662 60LL £€e &4 9'L€ 3SNOH 1] %04 'aleys3 Buoy yod eG9
- 09 6v €8¢ 98y rAA v'iz L8y £8¢ 44 0'9¢ eg IBA Ul] eYS Z9|
G- el 0S ey 8'8p v'8p 0Z> z0Z Zey 9'9¢ b2 BuoH Nod udinyd uneys Do el9
i 09 6v €28 6’8 8L 042 £y €€ vy 9'6¢e Z-1 1'eMm U] eys 09
0 S ol LvE 0'sS S'vS T4 9'6e LvE 8y Zes 85
0 sS 65 Lpe 9¥S 9'¢s L92 9'6¢ L'vE 9GP vZy €85
b- SS S S'ee 9'¢S €28 z12 9'6e Gee v'ov 12 28
z el €5 oee 978 605 9.2 9'6e 0€E 0'9p 0zy 186G
0 S Ss Lve 0SS S'vs (T4 96e Lve 9 bp A ajels3 BuoH xod asnoy 1e] 3od 86
L- G5 G 6'vE 9'¢s 6'ZS L9z 6'8E 6 pE 96 61lp €95
z- S5 £ 0be L'ES v'1G 92 6'8¢€ 0've 8ov ey z95
¢- 55 zs £'ee £2S z0S 02 6'8¢ £ee S'op L2 1'96
€- ol 2s 8ze 916 c6v €12 6'8¢ 8Z¢ Zov £y ajeis] BuoH Yod asnoH 1e A Yod 95
g- S 26 £L€ 9’16 906 zsz 59z £.€ ey 8'6€ Z€S
z- S €S log 825 66V 96z g9z L 9€E 99 0.lY L €S
z- S £ £'6E £€S Z6p 6'6Z S92 £6¢ v 6P Lov a1e1s3 BuoH >od 3SNOH anA xod £5
€- GS zs 8'9¢ L'LS o8y 0z> 9'9§ 89¢ o6v 6'8¢ dwe) uieisuy) ooy ybiy spiemals els
6- 66 ov £1e GGh £y 0z> 6012 £1e 08¢ 82¢ 2b3(|0] Isipoyle ui) eys qsy
(ap) (ap) (ap) (ap) (ap) (gp) ba | (gp) ban (w) (ap) baq| (gp) (ap)
ban baq baq sjun jepod ban ba
aujoqainioniyg ausoquiy | ‘uoasyy | ainsojpouz 9SION pieoqu| pieoqinQ $S3aJppy / uonesIoT] ‘ON
adjuepasdxy | uoudu) [ |vjoy |ejo} jejoy awoquy | asusoquy asueysiq | jeinjonang ausoquy uonduasaqg SN

dn . _..



r ~ ’ A} ¥ Al . L4 Al Al [4 Al 1 4 e
VL ry S A o r ) Y Y (Yt
G- GS 0S (4 9'6¥ o'sp G'6¢ 0ve L'pE 6'€y e € il
G- SS 0s 6'¢e 9'6¥ L'y G'6¢ 0v8 6'¢ce 1444 99¢ Z'lel
G- S5 05 g¢e L6V A4 G'6¢ 08 g¢ce Svy Sov L1gl
G- GG 0s z€e 9'6¥ 9'gv ¥'6¢ 0'v8 zee A1 90v aje1s3 up Busy asnoH ie A Busy LEL
L S5 214 G'lz v'8b ey p'ee L'16 gz 6'9v G'GE saipadold (enuapIsay pasaneds eoglL
z- GS €S 6've L'€S §'ZS a4 615 6'vE zep gze v'8zl
Z- SS €S 9ve 6'CS 125 (A 6°1S 9've Sty £'9¢ €8zl
i GG €S €ve v'2s Z'Ls vy 641G £'ve L'vy Loy 28zl
€- GS zs 6'€E LS 1°0S £z 616 6'€e sy 90or 1’821
€- S5 4] G'ee 6°0S 0'6Y A2 6'LS gee rA14 117 HNOD uQ wey| 8snNoH uQ od 8zl
}- SS ¥S 8'9¢ 9'eS 8'2S Sy £'8¢ 8'9¢ 1'G¥ 8've v'LZL
1- S5 2] L'9€E 2'€s 12 Sy £'8¢ 1'9¢ LSy 9'6¢ €Lzl
z- SS €S v'Ge L2S 0'1s 1444 €8¢ v'Ge 09y A4 zLzL
z- S5 €5 8've 6'LS 66t 47 £'8¢ 8've v'or 9Ly 221
€- SS 4 £ve 0'LS L'8p (X44 €8¢ £ve 6'Gh oLy HNOY UQ Wey 3snoH uQ uebN x4}
G- 09 GS 622 9'vs X% 4 v'eg 128 622 (] 8'6¢€ s1spenp |ejidsoy uneys egzlL
8- 09 zs z'se L'vy L'ey v'LS 9vzl z'8e £'6e z8e VH1 uo Buyg °14!
Zh- 09 8v 90¢ 6Ly Loy LvE v'Gel 90¢ 82y 8¢ Gl-pL sou Buey Inyg ey %4
Gl- 09 Sh 9'82 (R4% L2y 0've 17222 9'82 Sov S'62 -1 "sou Buey Inyg 1ej. (4}
j00yos
6- 09| 16 062 6'0S X84 8'2¢ 1’01 062 8’6y 9'9¢ Arepuooag uist Bunsy ueyg up enw ozl
vi- 09 oy 9.2 9GP ULy 1Z€ €68l 9.2 eeY £Z¢ Z6ll
ZL- 09 214 S'LT Z8y (R 1'Z€ €68l G'L2 (274 zee L6LL
8- 09 zs Sz 9'LG oL 12 €68l S'/2 Z'1s Zve 9 %00}g uapies Jaleasy) 6L1
6- 09 1S 274 9'0S 9Zy Loz 8Ll vy 96t AL t "sou abejiIA maN s,usuisaysiy gLl
oL- 09 0s (74 G'0S a4 ¥'0Z v'Z8 (4 S'ev 0'.¢ 8 'sou abejiIA MaN s,uawIaysi4 i
0l- 09 0S 8'ee €05 44 102 V8 8'€T v'6v 69¢ 61 'sou abejjip MAN S,uduLIaYs!H 9Ll
0L- 09 0S G'eT 205 Ty 0z> 9'e8 S'eZ Z6v 6'9¢ 62 0ou abe||IA maN s,usuaysty Gt
ol- 09 0S 1 G0 vy 102 108 £'eT Sév 0'.¢ L€ 0u abe|iIA maN s uswiaysi4 vl
l- 09 €5 v've 12S S0S 99p 6'€L vbe v'ov €8¢ ceglLL
l- 09 €5 Zve 6'1S 10§ 99 6'€L e 99ov 0'6E Zeglt
- 09 €S 6'€e 9’15 v'6p S'op 6'€L 6'¢ce 99r 8'6¢ Legti
8- 09 25 9€e Z'ls L'8¥ v'op 6'€L 9€e 99p 6°0F JuawdolaAs( |enuapisay psuue|d ecLl
Li- 09 6b 122 €6V L'y 002 0'c6 122 8y L'9¢g Z6'0u abe||iA maN s uswiaysiy €Ll
6- 09 16 9¢cz 605 8'Zy 0z> 0'69 9zC 6'6v 8'L¢ €11 ou abe|iA maN s uswiaysiy Zil
L- 09 65 £eT £'65 SZy zee 1’69 e 1’65 L0b (endsoH uij eys LLL
0 09 09 r'ee 9'6S L'ey zee S'v9 v'eT v'65 iy lendsoH uij eys oLl
9- 09 ¥S g'l¢e Z'ls L0S 66V eve G'L€ 98¢ £9¢ uonels a4 18a)g uoy leps deyd ey0l
G- 09 SS 8've 6'€S 8'2S o9or €Ly 8've £y 8°0v ceLol
9 09} ¥S v pe v'€s 0'ZS 0'9b 1WA 4 1A 4" {14 82y Zelol
{ap) (ar) (ap) (an) (ap) (gp) ba1 | (gp) baq (w) (ap) ba7| (8p) (ap)
ba7 ba ba7 s)un |eyod baq ba
auJogqainionaig auloquy | "uoddly | ainsojou3 9SION pieoqu; pieoqinQ SSalppy / uonedson ‘ON
aJuepasdxy | uoudud |jejol |jejo) jejol auloqily awioqQlly ayuesig jeanioniig aujoqny :o_«n_..owco HSN

dn SONW




G| abed

oL- 09 0s ot 6'6Y] o'ey Gg'ze L'68 v'o¢ €8y L0t 191
0i- 09 0S L'SE 86y Sy gce 168 L'GE Ly 6¢Cv L ¥o0|g uapies abpry a|ppes oL
L- GS (4% 69¢ 6'tS £'€s g'Le 6'€C 69¢ 12244 69¢ i a14"
c- GG €S 9'6e CES 0'¢s 9'Le 6'€C 9'6e [*) 4 9¢y £GPl
€ SS 4] Sve €8 S'0S 9'l€ 6'¢€C Sve €9 L\ a4’
v GS 1S L'EE Z'Ls 1'6v 9'le 6'€C L'EE 6'St A% 4 L Gbl
G- GS 0S o¢e €05 A4 9'le 6€C o'ee 9'SYy 90p O ¥o0ig At suysung 14"
0 SS g6 6°9¢ SvS 0'vs SOy £'6C 69¢€ ey 86t 963|100 YOWA 8sauyd| L ezyl
Li- 09 6 o've £'8v tAVA 4 L'lE v'6L ove O'ly Gce p vt
Li- 09 6y 8'¢e L8y 0Ly L'E v'6L 8'ce L ey ve gcrl
Li- 09 6Y g'ee 9’8y L9 L'LE V6L Gee Sty 1'9¢ civi
bL- 09 (514 (AR 88y [A*)4 L'LE V6L A% ger oov LZvl
Li- 09 6t 8¢t 0'6Y| 9’6t g'le V6L 8'¢e 'Sy ¢ ov 3 sooig AuD sulysung t44"
jooyos A1epuodag (euowspy
145 09 ob £ve LSy 6'CP 6'i€ 9'.¢L £ve eop Gge BuiA D Buny jeydsol leyn uep (R4}
L- GS 4] 6'LE V€S 2% 6'LE v'ee 6.€ A4 08¢ v ovlL
z- SS €5 €9¢ €S €18 6'1€ v'ee £9¢e 69y Sey €0ovl
c SS €5 0'6e G'Zs 6'6Y 6'lE ez 0'Ge 8Ly 92y ZovL
€- 1) [4°] L'vE G'LS 98P 6°LE vee L've [5WA4 02y Lol
- GS 1S £'ee 9'0S viy 6'LE y'ee £€e 99 vy W ooig AnQ suiysung ovi
9 S8 6V 9'Ge 8'8Y| [AVA 4 | AN 6'6S 9'Ge ger 0'Ge p 6EL
G- GS 0S 2'Ge 9’6y 69 e 665 A1 1414 98¢ £6¢El
- qS 1S L'vE ¥'0S vov y'ce 665 L'vE ey gey Z6€lL
v GS 1S e 605 8'GY | AN 6'6G e osty [ %4 1'6€1L
G- 53] 0S 9'ce €05 A1 4 (AN 6'6S 9'te Sl 9'Cy 70018 AuD auysung 6L
8- 09 Zs £'6¢ S'Ly| 8'cy 8'0G v L0l £'6¢ 1444 e gegel
L- 09 €9 1'6¢ g8'6¥y 8'ch 908 v 101 1'6¢ 414 v'Ge Zegel
L 09 €S L'8¢ L'6Y 9'cZy 205 ¥ L0L L'8¢ 14 19¢ Legel
898 ealy Jo
L- 09 €6 2’8t 9'6v [*NA4 96V vL0L 2'8¢ 6Ly 0'8¢| Iseauawdolaraq |enuspisay pasodoid egel
L SS 214 v've 0’8y 89 A 06L yve oLy 6'C¢ y8cl
9- gs 6 ve L'8Y 99 £ce 06. e SR %4 AL €8¢l
9- GS 6p 6'¢ce o6y £9v AN 06L 6'€E 6 vt [AS 28el
I *1°] 0S G'ee £'6v 86y £'¢e 06. gee €6 A% 4 1'8€1L
G- SS 0s [ 9'6Y 131 4 £Z¢ 06. L'€E SS9y L'y M wooig AiD sulysung 8cl
L- GS 1214 L9t (VA4 Sty £'ee 0€6 L'9¢ L'ey vee looyog Aiepuooeg ueys yid Bues| 9€l
8- GS VA4 L'9¢ 69t 190 44 vee 566 19¢ [0 %4 £'ee [ooyos A1epuooag ueys yid bues | GElL
L- GG 1214 8'.¢€ YAVA 4 6 9% INA 98 8/¢ v'8e L2¢ VYH1 uO Buiy £el
€- GG Zs 66¢ SIS 308 9'6¢ 1844 66¢ L'eY £9¢ 8681100 YOWA 9sauyd cel
9- GS 6 £ ve 68 2’8y G'6€ 08 19 4% [40) 4 (A5 v lEL
(ap) (ap) (ap) (ap) (ar) | (ap)be | (@p)ban (w) ap) baq| (gp) (ap)
ba1 baq baq syun |euod ba1 baq
ausogainionig ausoqay | ‘uoaamy | ainsojougz 8SION pieoqu| pieoging $S3JppY / UOEI0] ‘ON
aouepaaax3 | uouayuy | 1e30L (ejo 1ej0) | susoqiiy | eusoqaly | esueysig | eanjonng auwsoquy uonduasaq ¥SN

dn




d N N 4. ‘ d . ‘ ’ Y 4 Al [4 > 4 ~ ﬂ 4 r 4 r . s Y 4 Y r ~ r Al k‘ d ﬂ T “ ﬂ
9| abed
- GG 12" LOoY G'ES (A 44 6¢c 29 Loy LS Sby €691
- GS 14°] 8'6€ v'es P4 | &A4 29 8'6€ 1'1S Ly 2691
rAs GG €5 0'6¢ G'es X A4 8Ly A 14 06€ 205 9% 1691
15 GG rA°] 28e LS L'y Ly ov z8e €6p rA*4 unoY Bun wey asnoH niA Buny 691
9- GG (514 g'ov S8y, 6'LY ¥'6C v'6C 80y A Zcg|enuad Auap|3 g a1ed UlesH ueys uo el e/9l
€01 ealy ueyg
Al SS €S L'6E oA o'vP 0'8¢ L'LS L'6E P'is 16| U0 ew ul (SOS) Iooyog Ayunuoddo IIHS 091
< GG €5 9'6€ S'es A 44 L9¢ AV 9'6¢ 9'Ls 1'8€ €661
A 1 €S 1'6€ SZs g'eh L'9¢ Z'LS L 6€ 0'LS LEY Z26G1
€ GG 2s v'8€ 2es Zey 09¢ Z'LS v8€ €05 1 A°14 1 6GL
€ GS Zs €LE ¥'LS (A4 6'GE LS €LE S'6v Svy g 3ooig uapied abpiy a|ppes 6G1
¢ GG €5 96¢€ 9¢s (4% L GE 0'9S 9'6¢€ 9'ls Z6¢e €661
¢ GS €G 0'6¢ *AY] 6tk 1'6€ 0'9% o0'6¢ L'Ls LEY 2’551
€ SS cs €8¢ L'zs ceY 0'se 095 €8¢ €05 oGy 1 GGl
s GG LS TAVAS AL | AAY 6'vE 0'9¢ [AVA g6y 44 G %oo0ig uapseo abpry ajppes GG
€ GG zs Z26¢€ 4] [ 4% Zve L9 2'6E 2'\s 1 '6€ €'eGt
(o GS ¢S 9'8¢ 0¢Zs L'eY A 4> L'19 98¢ L0S (44 Z2€5l
€ 1) 2s 08¢ 8'LS ey e L'l9 0'8e 108 R4 L'€GL
v GG LS 0.€ 605 vey (2% L'19 0.¢ L 6V 8EY ¥ Moo|g uapieo abpry ajppes €61
(o SS Zs 98¢ LS 8'th G'ee v0L 98¢ 906 ¥'8¢ €261
€ 1] r4°} 1'8¢ GG Sep GEe v 0L | 8¢ 20S 60v 2eSL
€ GG ZS G'LE A% L'ey gee yoL GLE 9’6y 8ty 1261
v GS LS 9'9¢ L0S | &A4 yee oL 99¢ A4 Sty £ %o0|g uapies) abpry s|ppes 4] !
0t- GG St Gee 8'th 9¢CY Gee €061 Gee (WA €62 Arepuodag |etiowsy Buiy mA Buny eLglL
LL- SS 144 6C¢ 62t L'y L v€ 8'62¢ 6¢ce 1'G¢ 6'L2 tooyog Asepuooag sydssor 1 eQgl
8- GS A4 Z'6E el £GP 9'ee Z'\9 z6¢ G'8e L'€€ ydInyy siouesd 1§ e6pl
' o1} LS Lle 0Ls 68t 9'le 414 LLE LS 9'6€ gevl
€ GG rAY] 9'9¢ 8'1S (0214 9'Le rALTA 99¢ 6°9Y LGy Z6bl
€- 1] ZS L'Se 816 (JWA4 9'te 262 L'GE 98t cR474 L6PL
¥ GG 1S 9ve 906 86t 9'le 262 9ve v.iy L'ey 200ig uspleg) te4 ng (514"
v- GG 1S 6'.E 01S Sey oce 908 6LE 8’6y vLE o1 40
v- GG LS S WA 8'0S eey 62¢ 908 GLE S6v 2 6¢€ 14"
a GS 1S 0L€ L'0S (X574 6¢C¢ 908 0.¢ o6t Ly (<141
G- *1°] 0s c9¢ €06 vy 6¢C¢ 908 29¢ 8y P %4 Z %oolg uapies abpry s|ppes 214"
6- 09 1S 6'9¢ Z'\s 8’6 9'LE 882 69¢ 1424 8'8¢ eLipl
8- 09 Zs 6'GE 9'l6 6'8p 9'le 8'8¢ 6G€ LSy Sy A4}
8- 09 ZS 0's¢ 9'Ls 6'LY 9'lLE 8'8C 0'Ge 9Ly R %4 Livl
6- 09 (R] ove ¥'0S 99 SLE 882 ove L9 gcy L ¥00i|g uspJeg) re4 n4 JA4"
ol- 09 0s rAVAS €0s SEY gze L68 VA% 06p £9¢ £ovL
0l- 09 0S 69€ L 0S £EY GZ¢ 168 6 9€ L8y L 8¢ Z 9vlL
(ap) (apr) (ap) (ap) (ap) |](gp)baq | (gp)baq {w) (ap)  ba1| (ap) (ap)
baq ba baq spun |euod baq baq
awjogqain)ons}g ausoqdly | ‘uoany | ainsopdu3z 9SI0N pieoqu] pJseoqinQ S$S3IppyY / uonesoT "‘ON
aouepaaox3z | uouayu) | 1v30L 1|10 jejol auiogay | awoquyy | adsueysig | jeamonag ausoquy uondudsaq ¥SN

dnN SO




L1 abey

- G5 IS L'9¢ 1'1S Sy S'l€ 9vZL 1'9¢ 0'6p S0y £e6ll
€- SS Zs G'9e 8'1G oSy €L€ 9veL G'9e 14 oSy 2e6.ll
€- GS zs Z9¢e 8'Ls L'vb V13 9vZL z9¢ 6'8b o9r L'esll
(dIMm) @1e1s3 up a9
€- [+ 4] 6'GE v'LS €bb 6'9¢ 9'vZL 6'GE 14 9'Gk| 40 1se3 ayj 0} Juswdorans( |enuapisay e/l
L- SS ¥S 0Ly GZS 6Ly G'Z¢ 2'89 0Ly 916 vy rSLL
}- SS S S'Gh 8'cs L2y 6'1€ 2’89 S'Gh 02s (<14 £6LL
L- SS ¥S LSy 9'es ozZy 9'ee 289 LY L'ls o8y Z'SLL
z- G5 €S Ty L'es 8Ly €6 289 zey L1 vy LGLL
z- S5 €5 8'0v §'ZS Sy 6'9¢ z'89 8'0p 5'0S 8'9p aleis3 uQ 997 asnop Buipp 89 Gl)
0 SS SS 9zy 9'vs la %44 9Lp '\ 9Zy 6'2S 90r v il
0 SS GG 8Ly £'vS 'eh oLy AR 4 8Ly 128 oSy €Tl
L- GS vS 8'0p 8¢S 62y 6'Gh 'L 8'0v, L'LS 2Ly z2LL
z SS €5 6'6¢€ 8'2s zzy 9'bb A7 6'6¢€ Z0S Z9b L'ZLL
€- SS zs 6'8¢ 6'LS Sip R4 Ty 6'8¢ €6 sy unop Buny wey) asnoy Burg Bunn zLL
L- GS 4] €Ly 9'¢S L'bp %A% Zop €Ly €25 Z0p v'691
(ap) (ap) (ap) (apr) (ap) (gp) ba1 | (gp) ba (w)  Hap) bay] (gp) (ap)
baq baq ba1 sjun jenod baq baq
auJoqain)anng autoqily ‘Uodly ainsojoug 9SION pJeoqu) piaeoqinQ SSaIppy / uoneso ‘ON
aauepaadxy § uouad | 1ej0) |ejoL jejo) swoquy | ausoquy aoueysiq | jeamonng autoquy uonduasag H¥SN

dn




| ebed

145 0s 9¢ 0z> 0z> 8'GE 02> 6022 0z> L'ee y'ze wnasny abejuay ouno) euoibay|  qzp
€1 GG Y 0z> €22 LLy 0Z> 68l £22 8'8¢ L'8¢ Ly
2z SG tF 0z> 612 9Zy 0z> S8 612 6'6¢ Z6¢ Liy
Zi- (-] £ 0z> vie G2y 0z> S'8. vz S'6€ G6€ 30019 Uno) te uew 24
9l L0¢ L'1LE (Buipiing Arepuooas)
9l- 0S ve 0z> 902 e 0z> 902 [00yog Aiep jo uwesy alenoeww)|  epy
l- 0s b 02> (M54 ey 0z> €99 L€ 60p 8'6€ vy
L 0s X4 0Z> 92z £ePy 0z> £v9 92z S0 L oY I bp
l- 0S ey 0z> 0zz ZEey 0Z> £v9 oze o0or v oy € %201g UNoY 1e uep (a4
9 0S 44 0z> 8¢z oty 02> 9'vs 8¢z Sy Sop ey
g 0s 24 0z> 1'ee 6'cy 0z> 9'bs (4 olLp 8'0v LEY
9- 0s (24 0z> €22 vy 0z> 9vs €22 v'ov Y 2 001g unoJ e uepy (37
9 0s 44 0Z> Gee 8'EY 0z> 28% Gee Ly FA ey
9 o¢ 44 0z> 622 LS 0z> 285 622 60v Sov (47
9- 0s 144 0Z> 2z £bp 0z> 285 zze Zop L2y L %001g UnoY 1e7 uepy v
G- St ot 0z> L'z L0V 0z> 8'v01 11z 9'9¢ G'L€ uoisueyy buig e Lt
G- St oy 0z> Z'ie L'ov 0z> 9'colL Ze 99¢ G'l€ BpIg yeam uoopy oY
G- Sy oY 0z> vz £0b 0z> £'66 vz 8'9¢ Ll€ 6pig ng4 Buing 8¢
G- St oy 02z> 91z v'ov 02> €16 91z 69¢ Llg Burpiing 6uoay) wey| G¢
L- Gt 8¢ 0z> 0z> Llg 0z> 9Ll 0z> £ve 16E looyss Arewnd uep nyg uig|  eze
s St X% 0Z> 81z S0v 0z> 9v6 81z 128 8'L€ Buping uo 1ey 0¢
6" 0S (R4 0z> £2Z2 iy 0z> 08l £ze 1'8¢ t'8¢ €82
2" 0s 4 0z> 122 S'Zy 0z> 08l 122 Zov L'8¢ 8z
l- 0S 57 0z> L2 62V 0z> 08l L'z Loy 8'6¢ 1'82
l- 0S £ 02> gie oty 02> 08l gz oov oov € %20|g uapies Aempuelo 8z
8- 0s A4 0z> 622 [ X44 0z> 2221 622 £'6¢ ¥'6€ £.2
9 0s (a4 0z> 122 9t 02> Y44 Lz (a%s L'6€ 22
9 0s 44 0z> €22 L by 0z> 1221 €22 Zw Lip 122
9- 0S 44 0z> 122 oy 0z> L1221 1'ze iy oL Z %o0|g uapies Aempuein Lz
Li- 09 6V 0z> vz L8y 0z> 919 vz £Gp o9v (swnheq) jooyos aouely uensuyy (4
L- 05 £t 0zZ> 0z> Zey 0z> 5891 0Z> 6'6¢ Sov cece
9- 0S 144 0z> 0Z> SEY 0z> 5891 0Z> Sop S0P zece
9- 0S 144 0z> 0Z> LSy 0z> 5891 0> 6°0v v'ov L'ecz
9 05 144 0z> 0z> Sey 0z> S'891 02> L0V £0p Uapieo pIojioH ‘UNoD Iy Joo4|  egz
l- 0S £ 0z> 0z> GePh 0z> €8¢l 0z> ozy 08¢ siybiay uneys Ll
6 SP 9¢ 0z> 0z> G'Ge 0Z> 1881 0Z> g€ e 6 Py ney Buay Zi
0t- St Ge 0z> 0Z> v'Ge 0z> 9'991 0z> v'ee Z'ie L1 Py ney Buay L
oL- St 1 0z> 0z> v'Ge 0Z> 8'6G1 0z> £'ee L'Le GL-€LPY neH Buay 6
oL- Gv s¢ 02> 0z> £Ge 0z> €Ll 0zZ> zZee Lig 81 Py ney Buay 8
0t- Gb <] 0Z> 0z> 1'GE 0z> EEXA 02> 6'Z¢ o'l ZZ py ney Buay L
G- oY ge 0Z> 0z> LvE 0z> GeplL 0z> 34> 2'0€ vZ pY ney Buay 9
9- ov ve 0Z> 02> vpe 0z> €91 0zZ> A4S S0¢ GZ pY ney Buay S
G- of Ge 0Z> 0Z> 06 0z> v/81 0Z> £z¢ 9'Le /2 pY ney Buay 2
G- ov Ge 02> 02> 1'GE 02> 8'961 0Z> Y2 LLE 62 Py ney Buay| €
(ap) (ap) (ap) | (ap)bo (8p) (gp) (gp) baq (w) (ap) (ap) (gp)
be jeyod ba7 ba Jeuod ba7 beq ban
ainsojduy Ocuonoh:uo:._uw 0:.-09.:( aJinsojoug 3SION _u..moa:_ pieoqinQ SSsalppy ! uoneson ‘ON
85uepasdxy juousyy | jejo L jejo fejo) lejol ausoqJly | saueisig | |esnonng auloqily uonduoseq| MSN

NMG - - . IN

umoQ - sures] anuarsy uon
irey ueys uQ ey o} 1em rey

. . . ’ N s




r \ ’ Y I3 N ’ > ’ r » v Y 4 » r N I3 ’ 4 » [4 A} 4 A [ 4 A ] 4
r N«@@.L - :
G- gs 0S 0> [AVXA L'6%) 0e> a8l 2.2 69 | 414 2'89
l- 1] 8| 0> 14 €8y 0> g8l Zse o *14 1214 1 89
8- GS FA4 0> 8'¢€C 0Ly 0z> S8l 8'€c [SRA4 (VR 44 Yed ujeys uspieg puejuy 89
bi- GG 84 0z> e 6°0v 0z> 6601 A4 98¢ 0.l¢ €/9
€l- GG tA4 0z> oz oy 0z> 6601 0le L'op pLE 2.9
€l- 1] t44 0> L02 6Ly 0> 6'601 .02 ooy *WAS 129
€l- GS A4 0e> ¥'0c 6'LY 0Z> 6'601 v'oc L'6€ 0'ge V %0019 uapieo) poomusal) 19
6- GS 214 0e> 6'vC 29 0g> viv 6'vC 1444 viv 299
6- GS 14 0z> ove 0’9y 0Z> iy 0vZ Ley A7 199
6- GG 14 0z> 0ez 09 0z> vy o'ee 6¢Cv 0ty Aed uneys uspieg poos3y 99
G- GG 0S 0e> §'lc G§'06 0z> 06l G'/.Z (A4 PAVA 4 2’69
- SS 514 0Z> €62 £8Y 0e> 0'GlL £62 'Sy | 414 169
8- GG VA4 0> 8'¢c 8'9v 0¢> 0'st 8'¢el LEY 8'ch Yed uneyg uapieg Aajysy S9
8- i} JA4 0z> 962 89, 0e> L've 9'6e 6'vb | A4 v9
8- S6 VA4 0z> v've tA¥A4 0e> [ 4 y've (V474 | 444 L'v9
6- 43¢ 14 0e> £ee 29y 0z> L'vE £ee (%4 [ %4 Hed uneys uspieo) uoay ¥9
Li- GG 44 0z> SvZ 9¢ey 0> v'6v Sve 80v voy 2'€9
Li- S5 vy 0z> 6'€C 6y 0> [ 414 6'€C A% 4 90t 1'€9
Li- GS 144 0c> £ee o'vt 0z> vev R or4 L'y 80y 9lEIS3 0y eys asnoH sjouQ €9
L 0§ 154 0z> €€eC 6'ch 0z> 299 £€ee 90V 1'6€ 2’19
L- 0S (A4 0e> 6¢C L'EY 0> 299 622 80t AL 1'L9
l- 0S 124 0e> PR AA L'ep 0Z> Z99 A4 L0Y £6¢€ Sle)S3 YOY BYS ISNOH uiuew pues 19
145 0S 9€ 0e> 0e> 6'6¢ 0z> 1'981 0> vee 2ze v'e6S
LL- 0s 6€ 0z> 0z> 1'8¢ 02> 2981 02> voe 6'vE £'e65
LL- 0S 6¢ 0Z> (1744 v'6e 02> 2981 0z> | A 0'se 265
0L~ 0s (04 0z> 0z> L'6¢ 0e> 4981 0e> 6'LE 0'6e 1e6g
0L- 0S oy 0e> 0> L'6€ 0Z> 2981 0Z> 08¢ 0'Ge ne7 niA Bui 'sie)s3 uiy jer egg
6- 0S LY 0e> 1'2e iy 0z> 9'88 1'ze 9'8¢ 8'.¢ Z'65
L- 0s 154 0g> 8'LZ A4 0e> 988 81z 90y 08¢ 1 6G
8- 0S 44 0¢> 9’12 | A4 0e> 9'88 91z SOy 6.¢ 3lels3 3oy eyg asnoH Aaidso 65
ZlL- 0s 8¢ 0z> v'0C 1'8¢ oz> Svel y'0C L'GE |4 v'egg
0l- 0s oy 0> £02 L'ov 0Z> Svel €02 L'LE £9¢ £'egg
6- 0S (84 0e> 20c Ly 0e> Svel 20z £'6¢ €'9¢ 2'egg
6- 0S 134 0z> 0> 2Ly 0g> Svel 0> G'6€ £9¢ L'egg
6- 0s 34 0Z> 0g> (L% 4 0z> Svel 0Z> 2'6¢ £9¢ neq unyg Bui 'uany)d uiw rer egg
Li- 1% 8¢ 0e> 0> 08¢ 0z> 0981 0> 0'se 6'pE abay100 alqig eisajo0] L5
- 0s *14 0Z> R T4 GGy 0Z> G'6€ §'6e gty 2y GG
s 0s 9t 0> L've 9'GY 0c> G'6¢€ Lve gey ey €66
V- 0s 14 0e> 9'¢g (¢4 0> S'6¢€ 9'€C 62¢ | %4 2’65
G- 0S Sy 0Z> 92 2'GY 0c> S'6E 9'¢¢ (44 £y 1'GS
G- 0S St 0> 1ee 8'vp 0> S'6¢ 122 A4 6Ly nequey Buipy) o1}
L 0s 6€ 0> 0> G'8¢ 0e> vl 0z> Z'GE 8'Gel [ooyos Alepuodag Juswiussnog ul) eys 4]
6- 0s 84 0Z> 9’1z S0, 0z> 026 9'ie (WA 8'/¢ 100YdS unr o1 sejue) Zs
€- 0s FA4 0g> 6'GC L9 0> Z'€e 6'GC 6'vv 8Ly 369100 Asepy jo peay aendeww)| [2°]
0l- 0S oy 0e> o1z 6'6¢€ 0> 1201 oLz S'9¢ Z'LE 100425 Aiepy Jo ues alejndewwy 0s
8'0v I 44 oLy jooyog
v- 0S 14 02> 162 6'Gh 02> 1'GC Kiewnd seys oy ueyy Buoy uIsS %01 6
(ap) (8p) (ar) | (gp)ben (ap) (8ap) (ap) ben (w) (8p) (8p) (ap)
be jeyod beq beq jeuod beq ben ban
aInsoppuz  susogaimdnis  sulsoqay |esnsojoug 8s|ON pijeoqu)  pieoqing SSaIppy / uoneso ‘ON
82uepoaedxy | uouaiun _E lejot lejol 1ej01 auloqily | asuesig | jesmonng suJoq|y uonduased] NSN

NMOQ sow



¢ ebey

0l- 0S oy 02> £1e £ov 0Z> g1zl €1e 1'8¢ £9¢ ¥ 98
6- 0S (84 0z> Lz L0v 0z> 9'lcl L'z L'8¢€ v'o¢ €98
6- 0s 134 €02 60C L0ov 602 9121 602 9'8¢ v oe 298
6- [¢]°] 24 vie 902 L0v 612 9tei 902 G8¢ G9¢ 198
6- 0S 34 222 €02 L0ov 9'2¢ 9121 €02 £8¢ 89¢ HNOJD Uil 8NA 9SNOH ey ana 98
8- GS P2 0e> 8Lz L'LE 02> 1'L6 8L (4 (A 4> v'esg
€l- %] [44 02> L'z 9y 0¢> 1'26 L1 y'6¢ 9/¢ £'egg
45 GS (94 0e> vic 9y 0e> L'L6 vie 80t 0’8t Z'egg
Zl- GS (%4 0e> L' [*l4 4 0> 1'26 (¥4 Sov 1'8¢ l'egg
Zi- GG (%4 0Z> L02 'R A4 0z> L'L6 L0z coy 9'8¢ uspieg poomusals) eqg
6- 1] 14 o'ee 892 o9y Lee 6'vZ 8'9C 92y A %4 100YDS |BEUONEI0ABIH USNA WEY MOA S8
8- 0S rA4 0c> sz 0zy 0z> L'68 *R44 6'6€ 6'.¢ v'v8
8- 0s [A4 0e> rAXAA faxA4 S0¢ LG8 e ()4 6.¢ €8
8- 0S v [AY4 8’12 fAx44 L' 168 8'le 66¢€ L'8¢ v8
8- 0s A4 612 vie A4 A4 LG8 vz L6€ L'8¢€ 1'v8
L- 0S A4 8'9¢ 602 62t 02 LG8 60C G'6¢ ooy HNOJ UlL 8NA 8SNOH JeA 3N v8
l- 0S %4 0z> 82z 92y 0z> 9.2 82c v oy p'8e veg
L- 0§ 1544 02> 'R 44 82v 0z> 9L, "N 44 L0y G'8¢ £€8
l- 0s (A4 S'0C 02z VXA oLz 9L (V44 SOy 8'8¢ [A%:]
L- 0S A4 otie S’z ceY vie 9LL Gz Loy £0v 1'€8
L- 0S %4 6'GZ (1 %4 eeY 192 9L oLz oov 14014 HNOJD Ull BNA SN0 1aNA anA €8
G- 05 14 0z> v'6e |14 0z> voe 'Sz ocy L'y v'Z8
v- 0s 14 0z> 1874 A1 £0¢ v'oe o 24 Lzy L'ty €28
- 0S ob A4 €€e 8'GY €62 v'oc €€C [*RA4 L'ey 228
G- 0S [*14 262 vzz rA*14 €62 P'9¢ vze L2y Zey 128
G- 0S [*14 1’62 912z [*R44 2’52 ¥'9¢ 91z viv viv HNOD Uil 3nA asSnoH uemy| anx 28
b- 0S [*14 0z> 662 8'GY 0Z> oLe 662 oey SZy €18
e 0S VA4 0z> 9'v2 eRei4 0e> 0'te 92 8y [ 44 Z'i8
V- 0S 9 *B 74 geeg o) 4 Qb2 o'Le R4 L'ey Sty 1’18
- 0S 214 | 274 G'2e S'sy 9ve 0'le G622 | 44 Sy HNOD ULl 8N 8SnoH ING an A 18
091 L'z 6'vy 2N jejuaQ tooyss pue
€ 0S VA4 0e> 1’62 L9 0e> 1’62 81U JUBWISSASSY PlIYD 9PNOA Blawed 08
812 Sy gy OluND |Bjua( tooyos pue
S- 0s *14 0c> 282 2'sy 0c> [A:14 8NU3) JudWISSASSY PlIYD apnoA ejawey 6.
G- GS 0s 0z> 192 L'6p 0> 9'Gy 192 8.y 2’6y £8L
G- GS 0S 0c> €62 00s 0c> 9'Gy| [ T4 rAVA4 L9 28.
9- GG 6% 0> vve [<14 0Z> 9'sy yve [A14 €9 182
L *1°] 8 02> 1'ee 6Ly 0Z> 9GP (o4 2844 6'vt g %00ig aAea usalig 8L
€l- GS 44 0e> 9tz ozy 0Z> €901 9Lz L'6¢ ¢'8¢ 863)j00 uonenossy ueyg 101 LL
0z 1%} Ge 0> 8y L've 0e> [*)4 8've L6¢C [RrAS S|lelS poo4 ajels3 %oy eys eg/
G- 1] 0§ 0Z> 29z 20§ 0z> A% 4 29 28y 66t 29,
G- GS 0S 0z> €62 105 0z> ey €62 [9WA4 0Ly 19/
G- 1] 0s 02> Lve 8'6v 02> rA%4 LvZ Loy 8'gp V 30019 uapieg) sanea uaaig 9/
6- GS 214 0> 06z €9y 02> ()4 0’62 [*R44 L'y 2’69
8- GS VA4 0e> (24 Sy 0e> 10 [ 24 6¢cY L'EY 1’69
6- *1% (¢14 0z> (4 1 9P 0> (1] L'ee ey L'ey ed uneys uspies su) 69
61- GG 9¢ 0Z> 1'€C 0'9¢ 0Z> | &4 1'€e 62¢€ } €€ uapiebiapury Buid ey uiy egg
(ap) (ap) (ap) | (ap) beq (ap) (ap) (gp) ben {w) (ap) (8p) (ap)
be |epod be beq jeyod beq baq baq
8)ns0)OUl  8wioqeINIOINNS  euloqiy |einsojoul 8s|ON pieoquj  pJeoqing $S8Jppy / uopeso 'ON
8ouepesdx3 |uousiug | jejol fejol |e10) lejoL esuioquy | esuesiqg | jesnjonng susoqlly - @a:umon— _ USN]

N

NMG U sulN

.

. . . ’ LS

.




ed
- 0s 6¢ vee R 74 8'8¢ ¥'62 v'10l 9z 8'6E G'Ge £66
oL- 0S ov 962 vz 6'6€ 6'92 v'101 vz G/E 9'6e 266
ol- 0s ov 822 ove oov 682 vi0l 0z G/¢ LG 166
6- 0S Ly G562 See oy 00¢ v10l see vL€ 6'G¢ £Z %2018 ul] eys auQ AN 6
zh- [+ X4 6'82 162 k44 Sig Sey 162 ¥'6¢ '8¢ €6
45 S X4 £ee z8e 8'Zy zve Sep z'82 9'6¢ L8¢ 6
6- S o 8'6€ (WA &by ooy SEY (k4 G6€ 80v L'v6
6- S6 ot L'8E 662 Shv 68¢ Sy 662 LoV Zov 82 %201g Ul eys auQ Ay 6
vi- GG L, 862 962 voy 8'62 €49 962 G'lE §9¢ £'¢6
zL- S 34 e 882 8Ly Zve €49 882 18¢ 0.¢ z¢€6
6- 5SS °14 60V g2 (A4 60¥, €29 G .2 8 8¢ 0 6¢ 1 €6
6- S ov L'6€ £92 Ty 16¢ €129 €92 £6€ v'6€ £€ o0I1g Uit eyg auQ Ao €6
ot- 0s oY 662 99z G'6€ 09z 188 99z L'9¢ 8'GE €26
6- 0S (R4 8'82 29z 90v 882 188 z9z €8¢ 09¢ 226
8- 0S v S'IE 962 60V 9'Le L'88 96z R £'9¢ 126
8- 0S A4 vze 6'v2 €1y Gze 188 62 2'8¢ (1> Z€ X0|g uL L eys aup AN 26
oL 05 4 0z> 12z ooy 0z> v'801 L'ze v'9¢ §'.E €el6
L- 0S 54 0z> (4 1434 0z> ¥'801 1ze 84 v'6¢ ZEeLs
G- 05 St 0z> 612 gy 02> ¥'801 612 8Zy 6'6¢ LBl
- 0S 14 0z> 912 8by 0z> ¥'801 91z ¥AZ 8'0v uapseg playbundg| ey
oL- 0s oy G'ee Zve §'6¢ §'6e €201 e 8'9¢ L'GE ¥'16
6- 0S Ly 9'6Z ove €0y 6'92 €201 0ve 1'8¢ 8'G¢e €16
6- 0S b 842 g€z y0Y 582 £201 9€Z 08¢ 6'GE Z'l6
6" 0S Ly €62 zee Sov 162 £201 Zez 6.8 zoe L'L6
8- 0S A% £Pe L2z rARs v're €201 122 8/¢ 59¢ € oolg ut) eys auQ Aup 16
6- 0s (R4 0z> v'sz 0'Lb 0z> 314 v'6Z 2'9e Z6€f anua) uoisuany g are) a9 MH smues|  egg
8- 05 Zy Sve 062 8Ly 9'92 L'69 062 Z6E 6'.¢ 06
L- 0s X4 VYA YN 74 44 v'82 1'69 Lv2 oor 08¢ £06
L- 0S X £62 L' A4 00¢ L'69 L' 168 '8¢ 206
9- 0S 44 £ve 9€Z Sey Spe 1’69 9€g 8'6€ Loy 106
9- 0s 44 6'€S Lez ey L've L'69 Lee 16€ L6¢ 9¢€ ¥o0Ig UL eys suQ Ayp 06
0l 05 ov ¥'02 vze 6'6€ 122 2601 vz £.€ z'9¢ v'68
6- 0S Ly (W14 44 vov v'ez Z'601 44 1'8¢ £'9¢ £'68
6- 0S iy 6'€2 022 Sop Lv2 Z'601 022 z8¢ v'9¢ 268
6" 05 Iy €62 L1z Sov 662 Z'601 Lie 1'8¢ G'9¢ 168
6 05 Ly 662 viz 90oY v'92 Z'601 vz 08¢ L9¢ Zg ¥d01g ul) eys sup Aup 68
6 05 Iy 1'ee G€e 80t 6'€2 698 X [R:1 AL v'88
8- 0S v Zve £¢e vy v'6e 6'98 £€T 1'6€ AV £88
8- 05 Zy 292 Rora vy 6'92 6'99 0€Z 6'8€ vl€ ze8
8- 05 A4 €12 G2 viv 8.2 6'98 A4 8'8¢ 9'.¢ 1'88
2" 0S £p A 12z L &44 £ze 6'98 (W4 98¢ €8¢ St %0018 ul) eys sup AN 88
81- 6§ 1> 0z> L 198 02> v'86 2z £ee 6'¢e ce/g
- 65 (R4 0z> 91z iy 02> ¥'86 91z 6'8¢ 9'/¢ 2e/8
ZL- S 134 0z> vz 62ZY 02> v'86 vz Llb €8¢ Le/g
zl- S5 37 0z> Lz 8ZY 02> 86 (¥ 60v £8¢ anuaj tej uanypl  eyg
0L- GG 14 €62 S92 LGy 9'9Z 128 S92 £2Zh Ly 100yY3g Aepuodag Mo ney we- /8
(8p) (ap) (ap) | (ap) beq (ap) (gp) (gap) baq (w) (ap) (ap) (ap)
ben |lepod beq ba |epod ban beq ben
O._zwo_ocm Ocuono..:uo?_um swoqiy O»Jmo_u:m 9SION pieoqui pJeoqinQ ssaippy / uolieds’n ‘ON
ou:muwoom uouslid | 1ejol el jejoy |ejol swioquy | eouessig | jesnjonag suioquy uondusseg| ysN

NAMOQd Sow




G abegq

9l- 6§ 6€ 02> 0z> 0'6¢ 0z> 2801 0z> Li€ GPe uapies (enojid uno) juebsia| 5ot
81- SS LE 0> 0z> L9¢ 0> S'62l 0z> £ve L'€€ €v01
Ll- qS 8¢ 0Z> 0Z> 6'LE 0c> §'62lL 0e> 0'9¢ b'ee cvol
LL- 1] 8¢ 0z> 0z> €8¢ 0z> G62l 0z> G9¢ S¢ee L ¥01L
Ll- GS 8¢ 0e> 02> £'8¢ 0c> g'6cl 0c> G9¢ L'EE uspieg |eLoyId unod wnio4 01
6- 0s 84 0> 6¢¢ 'y oLz 88 622 98¢ S'lE Sagol
8- 0s A4 €1z L2z S'Ly £2e 88 122 1'6€ 9/¢ a0l
8- 0S (44 1'ee | A4 9Py L'ee 8'v8 | &A4 £6¢ VAVAS £ae0L
8- 0s 44 vz 02z L'y 8've 8'v8 02z Z26€ 0'8¢ 2ag0l
L- 0S |94 G'62 gie 9Zy 9'6Z 8'v8 Sz 06¢ L'6¢ 1°ag0lL
L- 0§ (%4 €62 L'ie [*R44 6z 88 1z €£'6¢ €6¢ aA019 auysungl  qgol
8- 0S A4 0> 822 Sy 0z> L8 82z Z2'6€ 9.¢ g'egol
8- 06 [A4 £0¢ 9¢ce 6'L¥ Z'le L'v8 9'¢2¢ L'6¢ AN vecol
8- 0S rA4 02z 2ee 6Ly 9¢e L'v8 e 9'6¢€ 6'.¢ €'ecol
8- 0s (44 2'ee 8’1z 6Ly 9¢e L8 8'1Z G'6¢ 1'8¢€ Z2'egol
L- 0S 124 y'82 €le L2y *R:14 L8 gz Z'6¢ 8'6€ [=15]}
L 0S (%4 28z 602 L2y £'82 L'v8 60C g'6¢ 9'6¢ aA0I9) aulysungl  egol
61- GG 9¢ 02> 0z> voc 0z> 6'Lvl 0z> 6'€E 8¢ €'€0l
LL- 1] 8¢ 0z> 0z> JAVAS 02> 6Lyl 0z> 6'GE L'ee Z2'¢0l
LL- SS 8¢ 02> 0z> 18¢ 0z> 6Ll 0z> €9¢ €'ee L'€0lL
Li- GG 8¢ 0z> 0> 0'8e 0z> 6Ll 0z> 29¢ vee uspieo |elold unoy Axereo €0l
61- GG 9¢€ 0e> 0Z> L'S€E 02> 6'€91 0Z> P % tA €201
61- GS 9¢ 0e> 0z> ¥'9¢ 0e> 6'€9l 0Z> £ve | AN ¢'col
81- GG L€ 0z> 0> | VA 0Z> 6'¢€91 0e> L'SE L AN 1201
81 GS L€ 0e> 0Z> WA 0e> 6 €91 0e> L'GE gce uspieg) [enojold unoo oueide) [4s1%
0¢- GG 1% 0> 02> }'GE 0e> 18l 0e> A Z'lLe €101
61- gs 9¢ 0c> 0c> 1'9¢ 02> 2181 02> 8'¢e 1'2¢ c'Lot
8- [°]°] JAS 0> 0¢> 0.¢ 0e> L1181 0Z> £6¢ L'2¢€ Lot
8l- GG FAS 0e> 0c> (WA 0¢> L1181 0z> G'GE [xA% uspieg) |elodId UN0YD aAajleg [1e]
0c- GG Ge 0e> 02> G've 0Z> L'661 0e> e o€ €001
64- GG 9€ 0> 02> S'G¢e 0c> L'661 02> L'ee 8'LE 2001
8l- GG £ 0z> 02> 1'9¢ 0Z> L'661 0Z> 0'6e 8'Le 1°001
8- GS A% 0e> 0z> 6'9¢ 0e> 1’661 0Z> [ 1> 6'LE uspieg |euojdtd uno) Aaqqy)| [o]o]
\z- [*1°] ve 0e> 02> [ 2> 0Z> 1'le2 02> 6l 0'0¢ 266
0z- GS Ge 0e> 02> 0S¢ 02> 1222 02> GZe vLE 166
61 GS 9¢ 0> 0z> 8'GE 02> 1222 0e> g'¢ee vie Q %20ig eBISIA uspie) 66
1z SS ve 0z> 0z> 8'ce 0> 8'8vC 02> 9'le L62 286
0¢- 1] S 02> 0z> VA 4 0e> 8'8v2 0e> 22¢ L'LE 1’86
0Z- 1] GE 02> 02> Z2'6¢e 02> 8'8bZ 0z> 62¢ FAIRS 3 %00[g BISIA uapies 86
ie- GG ve 0> 0z> ove 0Z> veve 0> g8'Le 662 2.6
0z- GS 41 02> 0e> 6'v¢ 0e> peve 02> vee vie 146
0Z- GS 1% 0z> 0Z> v'se 0z> v'eve 02> 2'€e vie 40018 BISIA uapieg .6
1Z- GG ve 0> 0z> Gee 0e> £'v82 0c> Z'le G'6C 296
1Z- 21°] e 0z> 02> vve 0Z> £'v8c 0Z> gLe 6°0¢ 1 96
0Z- °1°] Gt 0> 0z> 0'6e 0c> £'v82 0c> L2¢ o'le O %d01g eisiA uaples 96
529 80y L'6¢€ Apapi3 ay;
1- 0S 134 0¢> 198 24 £e 0Z> €vC 10} 3WoH a8y wiN buo4 uemyy 39dS BG6
(8p) (ap) {ar) | (ap) ben {ap) (ap) (gp) ben (w) (ap) (ap) (ap)
ba jeuod beq be |epod ba baq baq
emsopuz suloqesnjonng  eusoquly feinsojoug os|oN pieoqu]  pieoqinQ SSaIppy 7 uoneso ‘ON
8duepeedx3 Juousiuo | (ejoL €01 jejol lejo osusoqiy | aoueysiq | jeinjonng auloquy :oza_._umoa- HSN

NMC iy

. . . ’ (N

»




A L4 Al A r Al r Al r \ (4 A} r 4 Al r Al r
ry r vy r . S R _ Y )
L- 0S N 0z> 9vZ L'eh 0z> v'9b 9ve zov oov vLE1
G- 0s G, 0z> ove sy 0z> v o 0¥z ey 60p €L¢1
G- 0s Sp 0z> zee A1 0z> v'op zee 9zZy Ly ZLEL
G- 05 G¥ 0zZ> €22 8'vy 0z> oy €2 gy gLy LLEL
9- 0s 144 0z> vz ovb 0z> 114 vz 60V Ly spisislem aul] /gl
8'99 9'6¢ 8'8¢ [00YdS |etowaw
8- 0S A4 0z> €€ 4 02> 4 01 1e| Buopp uoneroossy ueys og]  pey
l- 0S 194 0z> 0'sZ ey 0z> L'y 06z v ov v'ov v 0cL
9 05 144 0z> £ve (2 0z> L 'bp 0 74 1Ly oLy £0o¢lL
G- 0S 14 0z> vee 'GP 0z> L'y pee [ 62Zb zZoclL
G- 0s Sp €02 6Z2 8'vb 902 (44 §zT oLy ozy 1'0€l
9 05 142 £0z 9z oty 90z L'y g4z 80V L'l asipeied eisin|  0€1
- 0s 9¥ 02> 6'GZ LGy 0z> r'ee 662 Sey L'ip] 9sipered BISIA jo yinos ayy oy ays o0l 621
6- 0S Iy €L Lz 9'0p 9'82 0’05 L2 LLg 0'.¢ ozl
L- 0s £y €4z 122 Gy 662 00 122 zZov 1'8¢ €9zl
L- 0s 134 y'0oe 29z L'y g'ig 00§ A T4 6'6€ 9'8¢ z9zlL
9 05 144 L've z62 SeY 0'6e 00S 262 8'6¢ oov 1'9Z1
005 Z6¢ €'6¢ 2(8)d 'L, ey
L- 0S (X G'ee Zve 82y 8'ce e 30 Yuou ay} urjuawdo|ana (eguapisay] 9z
v1- GS (87 0z> 6'vZ v 0z> 6'18 6% 8'8¢ 6.8 (724"
€l- o1 A4 0z> 9ve 1’2y 02Z> 618 9ve 6'6¢€ Z'8¢ 741
€1- 1] 47 0z> (74 12y 0z> 618 74 1'6€ €8¢ vzl
€l- 66 A7 90z G'e €2y 602 618 gee 9'6¢ 8'8¢ 1'p2ZL
618 9'6¢ 6'6€ 2(8)y 2 eary
Z1- [+ £p 902 822 82y 602 822 30 Unos ay) ul juswdolansq lenuapisay|  pz1L
p1- SS Ly 0z> 0Z> Lov 0z> 162 0z> G'8¢ 8'9¢ (&44
cl- S6 kA7 0z> 0z> Ly 0z> L'GL 0Z> oov 8'9¢ g2zl
€lL- GG Zy 0z> 0z> 9y 0z> LG 0Z> 1'6¢ 0'.€ zzzL
€1- G5 Zy 0z> 0z> 8L 0z> 7] 0z> Z'6€ ¥'8¢ 1'zzL
1’62 2'9¢ ¥'8¢ uspIes) 18ijlBARYY JO JSES YUOU
€1- G5 A4 0Z> 0Z> Siy 02> 0Z> ay1 a1 (v} luswdotanaq lenuapisay|  zz1
LL- [*] 8¢ 02> 0z> S'8¢ 0z> 616 0> v'9¢ 1've 2’601
y1- SS (87 0Z> 02> iy 02> 6'15 0z> 8'6¢ 6'GE 1'601
cl- G5 A4 0Z> 0z> ULy 0z> 61§ 02> 9'6€ (1> uapie9) [euopld unod sadne| g0t
81- GS L€ 0z> 0z> ¥L€ 0z> L€8 0z> €6 €'ee Z'80t
9l- [+ 6¢ 0Z> 0z> 98¢ 0Z> €8 0z> VLE XX 1’801
Gl- SS oy 0z> 0z> 10 0z> L'€8 0z> 98¢ 9'v¢ uapies) leuojoid unod sl golL
g1- G5 € 0z> 02z> 6'9¢ 0z> 186 0z> Sve L'ee Z.01L
L~ SS 8¢ 0Z> 0z> 1'8¢ 0z> 1'86 0Z> zZ9¢ S'ee 1201
9i- SS 6¢ 0z> 0z> 8'8¢ 0z> 1’86 02> 0'L€ L'pE uspieg |euoldld unoy mainnHl o1
L= G5 g¢ 0Z> 0z> S'L€ 0z> v'26 0z> ZGe 9'€e €901
9t- SS 6¢ 0z> 0z> 0'6¢ 0z> v'26 0z> £L€ e Z'901
9l- S5 6¢ 0z> 0z> £'6€ 0z> ¥'26 0Z> G'/€ 9've 1'901
Gl- [+ ov 0z> 0z> 6'6€ 0z> v'z6 0z> AL > 0'6e uapieg |euoldld uno) uoberg|  goy
8i- GS £ 0z> 0z> £L€ 02> 2’801 0zZ> 6 vE 9¢e £50L
l1- GS 8¢ 0z> 0z> v'8¢ 0z> 2’801 0z> G9¢ 6'€E Z'sol
91~ G6 6¢ 0Z> 02> 8'8¢ 02> Z'801 02> 0'/€ L'bg 160l
(ap) (ap) (ap) | (ap) bey (ap) (ap) (gp) baq (w) (ap) (ap) (ap)
beq |epod baq baT lenod beq beq ba
Qh:mo_o:m O:hono._sﬁu:bm ausoqny ainso|oug 8SION pieoqui u._monso SSaIppY / uonelon ‘ON
oo:uuoeux.m. uopaly | [ejol l1ejol |ejog |ejor awoquly | eaueysiq | jeamonng ausoqiy uonduosea| MSN

NMOQ SOW




/ ebeg

9 0S 144 0z> €z 9'ey 0z> L' £z 1'0v 0Ly Z2'egG1
l- 0s 1% 4 0z> 802 eey 0z> L 802 1 '0¥ vop 1'e9G|
L- 0s cp 0z> 20z L2y 0Z> L' zo0z 9'6¢ 8'6€ apisialep aut| eggy
8- SS Va4 0z> (X4 L9 0Z> vz 12 L'ey vy 961
8- SS Ly 0z> €62 €Lip 0Z> Y4 €62 L'y 'Sy £9G1
6 SS 14 0z> 8'¢€Z £ 0z> vz 8¢z L'y 9'ep 2961
0l- 1] Sb 0Z> 92z 'GP 0Z> vz 922 ozy £y 1'96G1
L1- o1} 144 0z> 94z ta 44 0z> vz 9’1z Ly Z'p 1 %20ig aua) ueys uo e  9g1L
4% 05 8¢ 0zZ> 0z> €8¢ 0z> evel 0z> 9'Ge 6'tve veygl
oL- 0s oy, 0z> 0z> L'6€ 0z> evelL 0z> 8¢ z'se ceysi
0L- 0s ov 0z> 0z> ooy 0Z> £vel 0z> 6'.¢ 8'6e Z'epgl
0l- 0s o¥ 0z> 0z> Y ov 0z> eYel 0z> Z'8¢ £€9¢ Leys)
0L- 0s 0¥, 0z> 0z> t'ov 0z> £l 0z> 08¢ L2'9g]  asnoH uemy Bunyy ‘aleisg uQ Bunyp| epgy
ol- SS 14 0z> 1'G2 TSy 0z> L'6¢ 1'6Z 82y (%4 £G1
ol- Gs Gb 0Z> L'vZ 'St 0z> L'6¢ L'vZ (44 44 Zvsl
ol- G5 14 0z> 1'e2 v'St 0z> L'6¢ L'ez 6Ly 8'Zy 151
L1- G5 144 0Z> 612 (244 0z> L'6E 612 iy 9Ly € %00|g siamo sioysAeg vGi
G- 0s 14 0z> 6v2 1'Gy 0Z> Ly 6'vZ L2y it €161
G- 0S SP 0z> ovZ L'SY 0z> iy ovZ ey 0y Z'161
G- 0§ *14 0> 0'¢ee £'GY) 0e> I 4 0'ee gLy YXA4 L7161
9- 0S 144 0z> 612 {244 0z> Ly 612 Ziy 9Ly ¥ %00ig s1amo} ai0ysheg 161
G- 0s 14 0Z> 74 Sy 0z> 09 R 274 ozy 0'Lp €051
G- 0S Sp 0z> L'€2 o'ty 02> 0'9v L'€Z L\ Sl 2061
G- 05 14 0Z> 822 1'SY 0Z> 09t 82z Sip 9y 1'0G1
9 0S 44 0z> 812 24 0z> oov 81z L'y iy G %ooig siamo) asoysheg] 0G|
4% 0s 8¢ 0z> 8'GZ Gle 0zZ> 8'Ge 8'GZ v've 9ve Gegyl
b- 05 of 0Z> z'se 09y 0z> 8'G¢e Zse Sty Sov pegyl
- 05 of 0Z> ove oot 0z> 8'6¢ ove Sy WA~ cegyl
G- 0S Gb 0z> 622 sy 0z> 8'ce 622 g2y gib Zegpl
G- 0S Sb 0z> 02z 9ty 0z> 8'6e 02z S'Lp Ly 1'egyl
g- 0S 144 0Z> 2z 8cY 0Z> 8'6¢ 22 L0v 80v asnoH yeg unyp| egpi
- 05 b 0Z> 192 0'9p 0Z> 96z 192 bz 234 vl
€- 0s LY 0z> zse Vv 0Z> 962 b4 14 92y 1'Gt € byl
- 0S 9p 0z> 8¢z £y 0z> 9'6e 8¢z oty 9cY 2Pl
G- 0S 14 0z> 922 Z'sy 0Z> 962 92z 0zZy PZP L'vpL
g- 0S 127 0Z> 9z vy 0Z> 962 912 oLb eip aoe|d ool byt
Gl- 0S S¢ 0z> 0z> L've 0z> L'68l 0z> G'zZe L0g vecyl
4% 0S 8¢ 0z> 0Z> 6'L€ 0z> L'681 0z> 9'Ge 6'€E cecyl
ZL- 0S 8¢ 0Z> 0z> €8¢ 0z> L'681 0Z> 1'9¢ L've ZegylL
L= 0S 6¢ 0z> 0z> v'8e 0z> 681 0z> v'9¢ Zve L'egyl
1681 £9¢ Tre (dIM) esipesed elsip
ZL- 0s 8¢ 0z> 0z> v'8¢ 0Z> 0z> 10 1se3 ayj 0} Juswdotdasq |enuapisay| ecp
G- 05 Gb 0z> 8'GZ Lob 0z> SPbe 8’62 iy ozy vepL
b- 05 9 0z> 8'v2 G'Gp 0z> S've R4 vy ey £ EPL
- 0s 14 0z> gez 1’9t 0z> G've 9¢z 82y 234 Zepl
S- 05 14 0Z> gz2 L'Gb 0z> S've 6Ze 6Ly o4 2 L'EVL
9- 05 144 0Z> 912 (R4 0z> S've 9'iZ 0Lb Z'iy uspieg uQ do4]  epl
(8p) (ap) (ap) | (gp)beq (ap) (ap) (gp) baq (w) (ap) (ap) (ap)
beq |euod beaq ben leuod ben be1 be1
ainso|du3 o:‘_oam._zuo:.:m ausoqily ainso|dug 9SION pJeoqup pieoqinQ SSaIppy / uoneson ‘ON
8duepeadxy | uojeya) L2 LT el lejo |ejoq auloqdly saueisig | jesmonng auloqiiy uondusseg] MSN

NMG _ N

B [N 4 .

s




-t

) h r » r A} (4 » 4 y r v r » r D 4 \ . . , \ P
Yy €y oy o ‘ - " foved | " 1))
G- 0S 14 0z> 9'¢cz 1'GY 0z> 826 9'¢ee 9y Gy 1021
G- 0S S¥ 0z> o€z LGP 0z> 825 o€z L'Zy L2y 8 o0ig euauiv eIIAl  0Z1L
9- 0s 144 02> ATA L'bp 0Z> e v'6ez R4 60V €891
- 0S 9f 0z> LvZ 8'Gy 0z> FA%4 Lve 8'cY vy 7’891
- 0s op 0z> 8'ee ogp 0z> Zey 8¢ ocy ocy 1’891
G- 05 St 0z> 2ee ¥'Sy 0z> Zey Zee vy v'ey Looig euayiy epal  goy
cl- GS v 0z> vz 9Ip 0z> €6/ v'ze 06¢ z28¢ v'L91
cl- GG zy 0z> Lee ozZy 0z> €62 122 G'6€ €8¢ €91
€l- GS A4 0z> e (Brd7 0> €6 L'\ G'6€ S'8¢ zi9l
Zl- GS N7 0z> Z'e LTy oe> €64 Z'e €'6€ 6'6€ 1291
Zl- GG X7 0z> 90z oty 0> €6. 902 6'6¢ 00 ¥ %0018 anuap ueys uo ew|  z91
S 0s Gt 0z> 1'9Z LGP 0z> I'GE 1'9Z vy 8Ly £991
€- 0s ¥ 0z> 262 S'ob 0z> L'GE 2se 44 G2y 2991
- 0s 9p, 0z> ovZ oy 0z> l'GE ove cer v'ey 1'991
b- 0S of 0z> 4 LS 0z> L'GE N4 9ZY L2y 930019 euauly ejpal g9l
G- 05 GP 0z> zse 6'v 0> 6'0¥, 2se SZy Ly £6o1L
v- 0s ot 0z> Sz 8'Gh 02> 6°0v Sve LEY Slv 2691
v- 0S 214 0z> Gee o9ov 0z> 60V S'eT 62Y ocy 1’691
G- 05 St 0z> 8'22 £6h 0z> 60V 822 a4 £y ¥ woolg eusyiy epp|  goy
9 0s 144 0Z> 6v2 244 0z> Svb 6'vZ 1'Zv 90v €9l
G- 0s 17 0z> Zve £'Gh 0z> S'vp Zve ey iy b9l
v- 0S o 0Z> €€z 8'GY 0zZ> S'bb €€z L2y 8y L9l
G- 0s St 0z> 122 16y 0z> vy 122 12y zzy € %ooI1g eusyiy elinl 9L
€- 0S X/ 0Z> 992 Sop 0Z> 9'62 99z 1244 *irad €9l
z 0S 8P, 0z> v'sez 8Ly 0z> 9'62 A°T4 L'y 8'vy rAX [}
€- 0s LY 0z> L'p2 9'9p 0z> 962 1'v2 S'Ep 9ty 1'€91
b- 05 14 0z> €€ 8'GY 0z> 9'62 £€T 12y 82y S ooig euayiy el g9
9 05 144 0z> L've 1L'bp 0z> 8'op IR74 Ly v op €291
G- 0s Sb 0z> ovz oSy 0z> 8'9¥, ovz 62Zv 8°0p Z'291
- 05 9p 0z> FA A 96 0z> 8'9v Z€ee GZp L2y 1291
G- 0S GP 0z> 9zz 0'Gh 0z> 8'9%) 92z ozv L2y Z¥o0ig eusyiy epinl - zol
9 0s 124 02z> Lve R 0z> L'Sp IR 74 6Ly Sov €191
G- 0S 14 0z> (A 6vp 02> L'S¥ L've 9zy 6°0v Z'191
- 0S o1 0z> zee GGy 0z> 1S, zee 2zy 8Zy Lot
G- 0s SP 02> 9ze LGP 0z> LGP 92zZ ozy L2y L %2019 BUSYIY EJIIA 191
8- S Ly 0z> XA SOy 0z> 90z zle S'ZP cyb v'8s1L
8- fole] X/ 0z> €62 Ly 0z> 902 £6Z 6'ZY 2'Sy €851
6 GS e1 0z> g€z v'ov 0Z> 902 g€ L'y 9ey Z'861
ol- (14 Sp 0z> 922 Zsh 02> 902 9zz L2 £ZY L'86G1
Li- 66 44 0z> 9tz v 0z> 90z 9Lz L'y i ZYolg snuag ueysuoew]  gsiL
oL- GS St 0z> R4 L'vy 0Z> ey 8v2 zy oLy € L5l
0l- GG 4 0z> 6'¢Z L'vy 0z> £ep 6'€Z 81y 9Ly Z'L51
oL- ol St 0z> o€z L'SY 0Z> £ep oz Sy L2y L 261
LL- GG 44 0z> 612 £bp 0z> £ep 612 Ziy Sy 20019 s1amo] aloyskeg] ;G|
8- 0s Zy 0z> 12z L'y 02> L1 122 6'8€ G'8¢ G'BgG|
l- 0s 1327 0z> v'ze 9z 0z> L vz 10v 0'6¢ p'egGL
l- 0S £t 02> 612 62v 0Z> L2 612 00v 8'6¢ £'B9G1
(ap) (ap) (ap) | (ap)beq (ap) (ap) (gp) baq (w) (ap) (ap) (an)
ban leyod ben ben leuod beq beq baq
ainsopouz  auwioqeamdNAls  susoquly |esnsojouz 8SION pJeoquj pJieoqing $SaIppy / uoneso ‘ON
8douepeadx3y Juolelin | j1e10) jejol leyo 1ejol sulogily | esueysig | |esnjonayg auJoquy co_un_;umoo_ SN

NMOQ SOW




6 8bey

€- St Y 0Z> ove L2 0z> €18 0vZ 1'8€ 8'6¢ v 8Ll
0 14 St 0z> 8'€Z v 0z> €18 8'cz 6Ly 9ly €81
0 (14 Sp 0z> r'ee GG 0z> €18 v'ee Sy ey z8Lll
0 Gt Gy 0z> 622 b4 0zZ> €18 622 v 62y 1'8LL
0 St Gt 02> A4 8y 0Z> €18 4 Lov L'y Aeg Auoydwig| g/
z Sb {57 0Z> 96z 8y 09z S'v6 96z £6¢ oov 0€-6Z'sou eys omyol| 241
9 -1 6¢ 0z> 99z G'ge 0z> 6011 99z yee 6'9¢ V61-€1 sou abejin maN eys ey :>L 9/
6" St 9¢ 0z> 6'v2 26E 1'92 9'69 6v2 00¢ 8'2¢ Zl-1'sou abejp moN eus ey npl  psL
6" 0S Ly 0z> g€z iy 0zZ> 99/ 9'¢cz 08¢ S'8e £EelL
9 05 44 0z> ez S'ep 0z> 99/ v'e 9Ly 1'6€ zelL
9 0S 44 02> 0'€z 9'e 0z> 99/ o€ 9Ly v'6¢ L €Ll
9- 0S 144 0z> 92Zz Sey 0z> 99/ 92z L g'6¢ oL yoig eusyiy eppn| /1
8- 05 a4 0z> 0¥z A4 0z> £69 ovz 1'6€ 26¢ 1Ll
9- 05 44 0z> L'€2 by 0Z> £69 L€2 vy 9'6¢ A3
9 0s 44 0z> zee (R4 0z> £69 zee 1z 6 6¢ LLLL
9- 05 44 0z> 822 2 02> €69 82¢ L'y oiv 6 %0019 BUSYY elIA 1Ly
2" 0s 47 0z> Lve L'ep 0z> 926 Lve Zov ooy £0LL
[ 05 St 0Z> £v2 (X4 0z> 826 £pe Z ey Sov 20.)
(ap) (ap) (ap) | (gp)beq (ap) (ap) (ap) beq (w) (ap) (ap) (ap)
ben fepod ben be lepod ben ba be
ainsojouy 0:..090..:-0:..«% suioquly eInso|du3z 8SION pieoqu) t._monazo Ssalppy / uofnes’o’ ‘ON
ou:uvowum uoupelg | |ej0l (ejol jejoy jejo sulogily | esueysiqg | |eamyonas suJoquiy uopdusseg| NSN

NMC W

[N s Y

3




—_— . - ’ r N v r 3 Y 4 . s r A r A r 4
(Y Yy ¢y LI ) | Y )
Gi- 05 Ge 0z> (¥4 £6e 0z> Gzl L1z 9'Ig 8Z¢ a|dwa] wiy 0oy 62
zl- 0s 8¢ 0Z> 0z> Llg 0z> §'Z51 0z> e zse 1004y2g A1epuodag snA BN 9z
91- 0S ve 0z> 0z 9¢ee 0Z> 9'vG1 o1z ¥'og 8'0¢ L1z 'sou abeyip wes uiy eGz
€l- 0s 1 oz> 02> 0'.¢ 0z> 9641 0z> v'ee ¥'v¥e]  1ooyds Aiepuooag uis) buns) uiy eys [°T4
€l- 0S L€ 0z> 0z> L'LE 0z> €291 0z> X% Sve 100yas Asewild 1epn Buopa Bunayp £z
cl- 0s L€ 0z> 0z> G9¢ 0Z> 00L1L 0Z> L'ee 6'¢e €22
€L- 05 L€ 0z> 0Z> 6'0¢ 0z> 00LtL 0z> FXX> L'vE 2ze
Zi- 0s 8¢ oz> 0z> 08¢ 0z> 00.1L 0z> 8'G¢e ove 122
4 0S 8¢ 0z> 0z> 6'LE 0z> 00L1L 0z> 1'6¢ ove asnoH Buiy ung 44
91- 0s ve 0z> oz 6'¢e 0z> v'SG1 012 S0¢ Z'le 022-L1z wes u| (¥4
9l- 05 ve 0z> 602 L'ee 0z> L'6G1 60z zo¢ Z'ie L61-261 wes uly 0z
9l- 0S ve 0z> 0z> £ve 0z> 1661 02> ole S'ie 681-981 wes uiy 61
9}- 0S ¥e 0z> 02> £vE 0z> 9191 0z> o'lg 9'ig G8L-Z8l wes uiy 8l
gL- 0S L€ 0z> 0z> 0.8 0z> v'vez 0z> [&4) 2S¢ 9l
€l- 0S /€ 0z> 02> 1'.€ 0z> v'yez 0z> G2¢ €6 €9l
€l- 05 /€ 02> 02> (W25 02> vvee 0Z> L2¢ A1 Z9l
gl- 0s L€ 0z> 02> €'L€ 0z> v'pee 0z> £'ee 1'6¢ 191
cl- 0S £ 0z> 02> v/€ 02> y'vee 02> L€ 0'se € )00|g uapies) opelen 9l
ZL- 0S 8¢ 0z> 02> v'8¢ 0z> 6'6£2 02> 9'¢e 1'9¢ ¥slL
ZL- 0S 8¢ 0> 02> S8 0> G'6£Z 0z> L'€e L'9¢ €6l
Zl- 0s g€ 0z> 02> v'8g 0e> G682 0> 8'ce 9'9¢ ZG1
LL- 0s 6¢ 0z> 02> g'ge 0z> G'6£2 0Z> £ve G'9¢ LGl
- 0s 6¢ 0z> 0zZ> 98¢ 0z> G'6£2 0z> 8've £9¢ 9 %20|g uap.es) opese) Gl
9- 14 6¢ 0z> 0z> 8'8¢ 0Z> €612 0z> gve 8'9¢ anua)d Ayunwiwog Buay uy eyl
9 14 6¢ 0z> 0Z> 8'8¢ 0z> £G61 0z> vee (1> &4
g- St 6¢ 0Z> 02> 6'8¢ 02> €661 0Z> 8'ce €L g}
o SP 6€ 0z> 0> v'6¢ 0z> €661 0Z> £Ge FAA> Zvl
G- St oy 0z> 0z> 8'6¢ 02> £'661 0z> v'oc L'L€ L'bl
G- SP oy 0z> 0Z> 6'6€ 0z> €66l 0z> 8'9¢ 0.¢ 100y2S Asewilid we uosty jawse) vl
l- Sb 8¢ 0z> 0z> z'8e 0z> 2’181 0z> 0€e 9'9¢ (2
l- St 8¢ 0z> 0z> v'8e 0z> Z'181 0z> L€ 9'9¢ £El
g- SP 6€ 0z> 0z> 1'6¢ 0z> '8l 0z> 9'6e 9'9¢ Zel
G- St oy oz> 02> 9'6¢ 0z> Z'i8l 0z> 8'9¢ G'9¢ L€l
G- Sv ov 0z> 0z> 9'6€ 0z> Z'181 0z> 8'9¢ yo¢ ajeys3 buay uiH asnoH ey Buiy €L
8- St lE 0> 0Z> 2'9¢ 0z> G291 0z> 9'Le FAL]> v01
8- St LE oz> 0z> L'.€ 0z> S'2Z9l 0z> 128 2'6e €0l
l- (14 8¢ 0z> 0z> €8¢ 0z> 529l 0z> ¥'se 1'6¢ Zol
9 SP 6¢ 0z> 0z> 18¢ 0z> §291 0z> Z'9¢ 1'GE 101
9- St 6¢ 0z> 0z> 8'8¢ 0z> G'zZ9l 0z> 29¢ £6¢ aesy Buay uiy asnoy Bunsp Buiy ot
vi- S e 0z> 0> Lle 0Z> 8612 0Z> 29z v'62Z y9 Ul Uiy F4
vi- Gt e 0z> 0z> G'LE 0z> €182 0z> v'.z €62 £l
Zi- Gt £ 0z> 0z> o'ee 0z> €162 0z> £0¢ 962 Al
iL- St ve 0z> 0z> 1'€e 0z> A 0z> 60¢ vo¢ [
Li- St ve 02> 0Z> £y 0Z> £LET 0zZ> y1E L'Lg 3jejs3 Buay uiy asnoH e} Buiy l
(ap) (ar) (ap) | (gp) ban (ap) (ap) (gp) ban (w) (ap) (ap) (ap)
ba jeyod be ben jeyod baq ba7 ban
ainsopu3z suioqamndnng  suloquly | ainsojougy 8SION pieoqu) pleoqinQ S$SaIppy / uones’o] ‘ON
ou:uuomo\xm uousyu) | |ejoyt lejol jejol jejog aulogqlly | eauelsiqg | jeanyonng auJoqiiy uonduasag| YSN]

dn SO

dn - sureij anuaray uop
ey ueys uQ e oy 1em 1ey



L1 abed

- 0S (-1 0z> 162 LSy 0Z> L6e 162 vey Ly 85
- 0s ot 0z> Lz L'sY 02> L'SE YN 74 oey A £'86
¥ 0S 9y 0Z> Gee 6'GP 0> LGE G'ez vy c'e 2’85
G- 05 (14 0Z> 6z LGy 0Z> LGE sze 6Ly £z 1'8G
- 0S ot 0z> 162 L6y 02> 16¢ 162 v'ey Ly aje1s3 buoH yod asnoH 1e] yod 86
G- 0S -1 02> v've 6P 0Z> 0'6¢ vve 47 oz £'96
- 0S ot 02Z> vee 9GP 0Z> o6¢ v'ez 0z zZep 295
G- 0S St 0z> vz 0'sy 0Z> 0'6¢ r'ze 8Ly 2y 1'9
9- 0s 44 0z> L1z £ v 02> 06€ L2 Zy vip ale1s3 BuoH %od asnoH jeA o4 96
G- 0s St 0z> L'92 sy 02> 99z 192 Ly 9Zy €S
€- 0S LY 0z> T4 L9 0z> 99z 262 6Ly 0'sP L'€S
- 0s ov 0z> e vov 02> 99z Zve 9ZY 0'vp a1e1s3 BuoH yod asnoH anx yod €5
L- 0S €Y 0z> L€2 y'ep 02Z> 195 L€ 6'0v 6'6¢ dwe9 uleisuy) ooy ybiH spiemalg els
cL- 0S L€ 0z> 0Z> 0'L¢ 0zZ> oLz 0z> €€ £ve 968|100 1sIpoyley ui) eys agy
2L 0s 8¢ 0z> 02> G'l€ 02> L'0SL 02> Sve vpe uansj xn o egy
0s 621 o (R looyos
€- X 0z> *Wka v/ 0z> G'/2 Arewd Auwuy uoneaieg buig ey urp 8y
- 0S oy 0z> 08z 9GP 0z> 6Lt 08z (244 6'6¢ €9
z- 0s 8y 0Z> 662 Lly 02> 6.1 662 SGh 9cp Zov
€- 0S LY 0z> A 24 0'L¥ 0z> 6L1 Zve 6'ch 0'vp L'op
- 0S ot 0z> L2z G'Sp 0z> 621 Lz SZYy Sz 9jeis3 BuoH %od asnoH uep yod 14
oL- 0S ov 0z> g€z oov 0z> z'25 g€z FAAS 19¢ £GP
2- 05 X4 0z> €€z 62 0zZ> Ay €€ rAR 08¢ Zsp
9- 05 44 0z> 9z 8'ey 0Z> ZL5 92z Sly oor 1'GY
9- 0S v 0z> 81z geh 0z> 2.8 81z FAIR 2 ooy a1e1s3 BUOH Yod 9sNoH up yod Gp
GlL- 05 Ge 0z> 44 6've 0z> L'L6 zee (RS GZe g-Luans] N 197 ey
vi- 05 9¢ 0z> 0z> 9'6e 0Z> zzoz 0> 12 oce uapseBiapury uoH say) eoy
G- 0S Ge 0z> §zZ 1'Ge 0z> 6'6. 6ze e 82¢ (a1dway) mp Buny ayo e6¢
Gl- GS ov 0z> €92 1'6¢ 02> 9'Z¢ €9z 1'9¢ 8'9¢ € nejL ul) eyg 6¢
LL- 0S €€ 0z> 0z> 12€ 0z> SeLi 02Z> 062 zos abeyiA ui) ueg ege
€1- 0s l£ 0z> L€2 €9¢ 0z> 629 L€ Gze ove GL-Zi uans) 3N 197 L€
vi- 0S 9t 0z> 0z> 6'6e 0z> 0'v0z 02> zze gee £ege
€l- 0S 1€ 0z> 0Z> 9'9¢ 0z> 0'v0e 0z> [ ove Z'ege
€L- 0S £ 0z> 0zZ> 6'9¢ 0z> 0'v02 0z> L€ ove 1'ege
2i- 0s 8¢ 0z> 02> 8'/¢ 02Z> 0'v0Z 0Z> 9'6e o've asnoH Buo4 ung egg
gi- G5 6€ 02> 9ve 98¢ 0z> -1 9ve 9'6e G'6e Ly nej ul) eyg 9¢
8- 0s A4 0Z> o€z 6'lp 0z> L0L o€z 6'8¢ 8'8¢ £ pe
9 0S 144 0z> 9Ze X7 0z> L0L 922 g'Lp 6'8¢ Zpe
1- 0s X4 02> (44 e 0z> 1oL L'ze £ly 06¢ L bE
9- 0S 44 0z> 4 L'EY 0z> L'0L €12 Sop 80P 91BJST Yays unyD 9SNOH 3N A Yoysg e
6- 0S Iy 0Z> 1z2 vy 02> 1'6L 12z z8c g'g¢c £ee
l- 0S 1537 0z> vze och 0z> (K-7) v'ze 0Lp G'g¢ Z€ee
1- 0S €Y 0Z> 612 8zy 0Z> 162 612 LoY 98¢ 1 €€
l- 0S £t 02> (¥4 Zey 0z> (X7} L1z 0op v'op 9BIS3 ¥aUS unyd asnoH te4 yayg €€
pi- 0S 9¢ 0z> €62 6ve 0Z> GGl £62 80¢ 1Z€ (uawdojanaq maN) 3N 1e] Buesy qze
Gl- 0S Ge 0z> 44 9've 0z> 182 zeze vl L'ig vi-1'ON N 18] Bues) ze
oL- 05 oy 0Z> 622 Z 0 0Z> 96/ 622 v'9¢ 8'/¢ N 197 Ul uapies) wopBury L€
(ap) (ap) {ap) | (gp)ban (8p) (ap) (ap) beq (wr) (ap) (ap) (ap)
beq |epod ba1 be jeyod baq baq baq
0._:wo_u:m Gc._oao._zau?_uw swoqJly ainsojoug 9SION _P_mon:_ pJjeoqinQ SSaJppy / co_uuuon_ ‘ON
ou:muoooth. uopaig | (ejol jeyor jejol €101 ausoquly | esueys|q | jesmonnsg auloquiy uondjuosaqg YSN
n=.. - . N . s » « »




o B A} Al [4 [4 A} r Al i r Al Al r A} Lg 4 A 4 A} [4 r
t Yy oy ¢y \ , _« SL ro ‘ ) S I G
0z- SS GE 0z> 0z> Spe 0z> 8¢z 0Z> L'Le L'ie -1 'sou Buey Inys 18 1zl
Gl- GG ov 0Z> 0Z> 20b 0> 0L 0Z> | VAN 6°9¢ Kiepuodeg uis| Buns) ueys up e 0zl
gl- SS £ 0Z> 0z> L'9¢ 02> v'sal 0Z> A% ove Z6lLl
Ll- 43} 8¢ 0e> 0c> G'LE 0> y'G81 0e> 6ve L'pE L'6LL
Ll- 6§ 8¢ 0z> 0Z> 1'8¢ 02> v'G8l 0z> 6'GE e 9 %00ig uapies ialleasy) 6L1L
145 GG (84 0Z> 0z> L0v 0Z> 6L 0z> 0.¢ 8¢ v 'sou abejIA MON s,usunays!y gLl
Gl- GG ov 0z> 0z> Sop 0z> G'z8 0z> 8'9¢ 08¢ 8 'sou abejiia maN s,usuiaysiy L1t
Sl- GG ov 0Z> 0Z> v'ov 0z> €8 0z> 8'9¢ 08¢ 61 'sou abejia maN s.usunaysty gt
Gl- GS oy 0Z> 0z> yov 0z> L'eg 0Z> L9¢ 08¢ 62 ou abejia maN s.usuiaysi4 Sit
vl- GS 84 0z> 0z> 90% 0Z> 608 0e> 8'9¢ 1'8¢ Lg ou abeyia moN s uawnaysiy pLL
LL- SS 144 962 zee v'e L'62 (187 ez ely L8¢ cegll
Zl- GS %4 962 82¢ A% 4 L62 ov. 822 oLy 8'8¢ Zegtt
zl- *1] (%4 562 €22 (%4 9'62 ovL £'ee 90y 1'6€ L'egtL
LL- SS 144 v'62 812 S'eP 14 oL 81z 1ot 90t uawdojanaq jenuapisay pauueld| egiy
G- GS op 0z> 0z> 66¢ 0z> 1'€6 0z> 1'9¢ WA 260U abeyiA maN s usunaysty €Ll
145 SS 184 0c> 0> L'y 0e> 1’69 0c> €€ 8'8¢ €11 ou abeyip maN S,usuwaysi4 41}
€l- GG (A4 0e> 0> L &44 0z> 2'69 02> [N14 9'8¢ lendsoy uij eys MLl
cL- SS 194 0e> 0> LTy 0> 9'v9 0> oy 6'8¢ jendsoH uiy eys oLl
Gl- GS oy ele ¥'92 8'8¢ S'ie S've v'9¢ vee 1'9¢ uonels ail4 19a.s uoy 1ep deyn epolL
Ol- GG °14 L2 *R 74 o'sY 6.2 | VA 4 S've 92y oLy £eLot
Ot~ gs °14 VXA 8'€C 6ty 8'/2 viv 8'¢C (44 Sy 2'eloL
oL- 1] Sy L2 622 2’6y 8.2 | A4 6¢C 9y 9Zy L'eLot
olL- GS Gb 9.2 22 L'y YAVXA v iv 222 vy 8Ly (dIm) uswdojanag _m_Ewu_momJ eLol
9l- GS 6¢ cve 0e> '8¢ £ve Sl 0¢> G'Ge 8've 100Y2g s.ewnT o 8soy Ig 66
- GS 8¢ v'2e 0Z> 2'8¢ 44 681 0z> £'Ge 8'v¢ 1'e96
G- GG oY v'ze 0Z> LoV G'Z2 v'681 0> -2 v'ogl uonepowoddy jeydsoH sajep O aoug €96
6- 0S5 87 0e> VA4 viv 02> vGL 122 2'8¢ G'8t L0L-b0L 'ON abejiA 1epp i} eyg ezg
G- GS 0s Lz GGz ¥'05 812 046 g6z SiY (W24 1eNdsOH sajepn Jo aduug S/
v- GS (K] 9’1z 8'6Z 108 L2 8'2Zs 8'GZ :WA4 St [endsoH sajem Jo souny v
8- GS LY 0Z> £0¢ L9p 0z> z'8l £0¢ 9'/¢ 9 Z-1 abejjA yn Buopp €/
Li- 0S 6¢ 0z> 0oz 0'6¢ 0Z> £0¢l 00z G9¢ ¥'Ge 863109 1suyp ez/
L1 66 44 0Z> L0¢ L'by 0Z> 621 L0¢ 1'9¢ CEP v-¢ abeyta 1N Buop ZL
otL- 05 ob 0z> Loz L'6¢ 0z> L'eelL Loz v'Le L'G¢ vats
oL 05 ov 0z> 00z 00op 0z> LEEL 002 6.8 8'Ge caly
ot- 0s ob 0Z> 0z> Lot 0Z> L'EEL 0z> 1'8€ 6'G¢ zZais
otL- 05 ov 0z> 0z> zop 0Z> L'EEL 0Z> 08¢ 1'9g L1aiz
0l- 05 ov 0z> 0z> Zop 0Z> LEEL 0Z> 8/¢ £'9¢ 9SNOH 8yJ Yod 'a1eys3 BuoH yog4 e/
8- 05 44 0z> 1'62 9L 0z> Ll 1’62 09¢ L°op ZL-L L abejia yn Buopy 1L
LL- 0S 6¢ 0z> §'2e 1'6€ 0z> v'9. §'22 0'9¢ 1'9¢ anuad Anunwwog areys3 buoy yog €0/
6- 0S (87 0Z> 8'6Z 9'0¥ 0> L'yl 8'6Z £6¢ 1'6¢ 81-21 abeA 3 Buopp 0/
€l 0s FAS 0e> 602 69¢ 0c> 0Ll 602 ove 8'¢e £'eg9
LL- 0s 6¢ 0e> 8'0C 2'6¢ 0g> olLil 8'0¢C L9¢ S'GE 2'eg9
0l- 0S oy 0z> S0z 8'6¢ 0Z> oLl S0z LLE L'GE 1 €69
olL- 0S op, 0z> zoz cop 0z> 0Lt 202 €8¢ 1'9¢ 9SNOH je ) %od 'sieis3 Buoy yogd eg9
Si- S5 o]4 0Z> L'vZ 9'6¢ 0z> g8t L'z 1'9¢ G9e Bg IEAA UI] BYS 29
Li- 0 €€ 0z> (74 9'1€ 0Z> €0z L 82 e £'6C BuoH »od yoInyg uneys HH elg
G- GG ob 0Z> 8'vZ G'6E 02> vy 8 e ¥'9¢ G9¢ Z-1 1epy Ut eys 09
(ap) (ap) (ap) | (gp) bey (gp) (ap) (gp) ben (w) (ap) (ap) (ap)
beq leuod ba7 baq |euod ben beq be
amsojou3z eusoqainionng  euloquy | einsojouz 9SION pieoquj pieoqinQ $SaIppy / uoneso ‘ON
8Juepaedx3 Juoueysd | reloy lejol |eyoy |ejol auioqay | asueysiqg | jesnjonng susoquly :o:atumoof ¥SN

dn SOw



¢1 ebey

cl- GG A4 0z> £z gLy 0z> 6'6. €1z z6¢ €8¢ LZbl
€l- GS kA4 oe> 802 G'Zp 0z> G'6L 802 0'6¢ 9'6€ 3 ¥ooig A9 sulysung vl
GG 8.¢1 0'9¢ 9'Ge 100y2g Aiepuodag |euowapy
9t- 6¢ 0Z> 60z 8'8¢ 0z> S0z Buix 1yD Bun| (endson reun uep Lt
- 05 ot 0z> (WA ' 0z> g€ 142 9cy ey v ovl
€- 0s LY 0z> ¥'se L 0z> S'eT v'6z LEY L'GY £ovl
e 0s ot 0z> 6'€ £9p 0z> G€Z 6'€ ocr S'ep zovl
G- 0s Gt 0z> 822 s 0z> G'ee 82z (44 ey LoV
g- 0s 144 0z> L2 vy 0z> §'¢z Yy, ZLy (R W #2019 A)D suiysung oyt
l- 0s cf 0z> g€z Sy 0z> 009 8'¢e L'6€ t'6¢ v'6EL
L- 0S N7 0z> €€ X A4 0z> 009 £ee 1'ov ¥'6¢ £6ElL
L- 0S £y 0z> L2z zey 0z> 009 122 Zov L'0¥| Z'6¢l
g- 0S 44 0z> 022 6'cY 0z> 009 oze L0p Llp 1'6E1
9- 0S 44 0Z> z1e S'eh 02> 009 Z'e Sov oy 70018 AnD sulysung 6cl
pL- SS (87 8'¢e 8 24 zZop ove G0l b2 29¢ L6E cegel
€l- S5 zy 9'¢ce L'vZ Ly 8¢ G0l (N4 2'8¢ 8'6¢ Zegel
cl- [ A4 L'ee L2 Vb r'ee G'/0L L€ v'8¢ 6'GE Legel
GS S'L0L Z'8¢ 0'9¢ 498 ealy jo
€l- a4 G'ze 2ee 6°0v 8'2¢ €T 1ses Juawdojanaq |enuapisay pasodoid|  ege)
8- 0s 47 02> 122 9Ly 0z> 162 Y44 0'6¢ '8¢ v'8el
8- 0s A4 0z> v'ze 8'LY 0z> 162 vze £6¢ L'8¢ £gel
8- 0S A4 0Z> 612 Ly 0Z> 1’62 612 v'6¢ z8e Z'8¢l
8- 0s A4 0z> vz FA44 0Z> 162 vie ¥'6¢€ 0'6¢ 1'8E1
l- 0s £p 0z> 802 2zy 0z> L6 802 9'6¢ 8'6¢ M %ooig A1) sulysung 8cl
6- 0S (%7 0z> £2z2 60V 0z> L'€6 €2z 1'8¢ 9'.¢ looyog Asepuodeg ueys yid bues| oel
6- 0s iy 0z> zze 20y 0z> 9'66 44 08¢ G'L€ looyag Aiepuodes ueys yid bues GEl
€l- 0S L€ 0Z> L'b2 6'9¢ 0z> 696 (N4 L'ee tve VYHL uQ buiy £l
9- 05 44 91z Lve X%4 612 6ty LvZ 8'0p yov 8631100 YOWA asauy) zel
6- 0S Ly sz vz 60V 91z 1'v8 vee Z8¢ vlE viEL
8- 0S Y44 g1z zZze Sy 81z L'v8 44 1'6€ Ll8 eIl
8- 0S 2z iz 812 S'ip Lz L'¥8 812 1'6€ 8'.¢ Z'lgl
8- 0s A4 vie £z gy 2z 1'p8 €12 06¢ 98¢ LLEL
2" 05 7 €1z 80z G'Zy 912 ] 802 L'6€ L'6€ ajeis3 uQ buay asnoH je A busy LEL
oL- 0s oy 0z> 0z> 9'6¢ 0z> 6.6 0z> 0'9¢ L€ seluadold [enuapisay pasaness|  epgy
9 05 44 £ve (2724 6EY 9ve (4] 224 8Ly 9'6¢ v'8zl
9 0S 44 £ve 6'€Z 6'cY 9'vZ L'es 6'€2 9Ip 9'6¢€ £'8z1L
9 0s 44 e (4 £vy Sve L'Zs L€z Uiy vy z2'8zZ1
9 0S 44 (74 vz Thv v've L2 v'zz 8'0p Siy 1’821
9- 05 44 ove 912 Seh £y (4] 91z 1] 9oy HNoY UQ wey 8snoH uQ od 8zl
G- 0S St 29z 9'6e (X4 g9z '8¢ 962 LTy 60V v2L
G- 0S St 9 8'v2 0'SY 592z ¥'8¢ 8z 44 Gy €21
G- 05 St 192 8'€z v'GP ¥'92 v'8¢ 8¢ 9Ly 62 z'L21
G- 0S =1 092 622 L'vy €9z y'8¢ 622 Gy 8Ly 1221
9- 05 144 86z 02z ger 292 v'8¢ 0zz 90v 8'0¥ HNoY UQ ey asnoHq up uebn| 21
€l- S6 A4 0z> 0Z> vZy 0z> A4 0z> 0'6¢ 8'6¢ siepenp |endsoy uneys|  egz)
IL- GS 8¢ tee gee A1 9'¢e LpZL 5€2 Z6e L0 VH1 uo buyg GZ1L
81- GG 28 0Z> 0Z> 9'9¢ 0z> G'6Z1 02> 62¢ L ¥E GL-v| sou Buey inys 1e| £21
(ap) (ap) (ap) | (gp)beq (ap) (ap) (ap) ben (w) (8p) (ap) (ap)
beq |epod beq [ -3] jeuod bem be1 ben
einso|du3z QCLODOu:ao:.:m esujoqily ainsojouz OS|ION B._mon:_ pieoqinQ ssaippy / uoneson ‘ON
ou:auoowm uoueluy | |ejol |ejol |ejo) lejol | susoquy | esueggsiq | jesmonng susoquly :o:a_..uncof YSN|

dn

. . . - [N 4 [N

Fl




dn SOW

- . S r \ N ’ r \ r N ] 4 ) ¥ r " I A r Al 4 > r 4
YOy Yy oy ) __ | oo T , o S I O I
vi- 0s 9¢ 0z> L9z 1'se 0z> 562 L9z L0¢ cee Auapi3 3 a1eD uiesH ueys uo ew| g,
0s 8.6 gy §'6¢ €0l ealy ueys
9- 144 0e> 6'¢cC 15844 1’02 6¢€Z uQ BW U1 (SOS) 100Yd5S ANnunuoddo IMs 091
g- 0s 144 0e> 6¢€C 150 44 0> €'LS 6'¢c R4S £6¢ €661
9- 0s 144 0Z> vee [ 9 44 0> £LS v'ee [ArA4 oy 2651
G- 0s St 0e> L2 L'y 0e> €'LS A4 Sy 8Ly L 661
9- 0s 144 0Z> 8’12 LEYy 02> €LS 8'1lZ g0ov LOb 9 o0ig uapsen abpiy s|ppes 651
G- 0s Sy 0Z> 6¢C Sty 0z> 2'9% 6'€C 8¢y 96¢ €GS1
9 0s 144 02> £'eec |44 0c> 298 £'ee [AxA 4 oy 2’661
G- 0s 414 0e> 9¢cC R 474 0e> 2'9% 9'¢ce Sy Ly 1’661
g 0S 144 0Z> L'z L'EYy 0> 29§ L' 9oy L0ov G %o0Ig uspie) abpiy s|ppeg GGt
9- 0s 144 0e> G'ee 44 0e> 819 g'ee | &A4 2'6¢ €€G1
9- 0g 144 0e> 0'ee [\ 4% 0e> 819 0'ee oy 96¢ 2'esl
9- 0s b44 0e> | XA4 19 44 0Z> 819 (X A4 €y 1o A 4 L'€G1
9 0s 144 0¢> S'ie Sey 0e> 819 Sic v oy S0V ¥ %0019 uspJes) abpry sippes €51
9- 0S 44 02> 0¢z 9ty 0z> S0L (R4 6'ip L8¢ €261
L- 0s (%4 0z> 92z SEY 02> S0L 922 Sy 0'6¢ 2251
l- 05 154 0> A4 vey 0Z> S0L L'ze oLy 9'6¢ 12S1
L 05 (%4 0Z> ¥4 ey 02> S'0L €1z L'ov 20y £ %0018 uapies) abpry ajppes Zst
pL- 0s 9¢ 0> 0> £'9¢ 0> S'06t 0> 9'ee 6°C¢ A1epuooag jeuowapy Bury nA Bungy B|G|
Si- 0s Ge 0Z> 0z> 0'se 0z> 0'0€2 0e> 6'l¢ 6'LE looyss Asepuooag sydasor 1g Q61
Sl- 0s Ge 02> ove 6'vE 0e> €19 ove Ve [ A yaInyg souely 1 egplL
G- 0sS St 0c> £92 A4 0z> 62 £9¢ (o444 [ A4 £6bl
- 0S 214 0c> 6'vZ v oy 0e> v'62 6'vZ ()44 S'vy Z26bl
b 0s [e14 0e> 9'¢€e L'9p 0Z> v'62 9'¢2 62v cey L'6¥L
G- 0s [*14 02> 2'ee VA 44 0z> v'6c 222 gy L'y Z 00|19 uspseqy le4 ny 6vL
8- 0S [44 0z> N A4 v'Zy 0c> 208 52 oy 1'8¢ [ 14¢
L 0s 134 0Z> AR 62y 0z> 108 fAY A4 oLy £8¢€ 28yl
L 0s [%4 0e> L'le 8'Zh, 0e> 108 L'1Z 9oy 8'8¢ L'8pl
L 0s (%4 0c> o'ie 6¢t 0z> 08 0'ie 66€ 6'6€ 2 100|g uapies) abpry ajppes 214}
(0] % SS °14 0e> £9Z [*) 4 0¢> 682 €92 2384 vy [5A 43
6- GS 214 0Z> 692 £ 0c> 682 6'vZ Ly Sy 2yl
6- Gs 14 0> 9'¢ce oot 0e> 682 g9¢ee 82y ey Livl
oL- GS *14 0e> A AA 9y 0Z> 6'8¢ [x44 Sl Ly 1 %00|g uspieg 1e4 ny JA 4"
€l *1 [A4 0z> 122 iy 0z> 868 1'ze L'6€ 9/.¢ £9vL
€l GG A4 0> 81z ey 0Z> 868 g8z 90v 8'.¢ Z2ovL
€l 1] t44 0z> pic 1A 4 0e> 868 vie 2oy o'ge 1'9¥1
el GG 44 0eg> 802 | &4 02> 8'68 802 9'6¢ £'6€ L %o01g uspieg abpiy s|ppeg avi
€ 0s VA4 02> 0.2 99, 0Z> ove 042 44 (4 1414t
€ 0s JA4 0e> | A°T4 (A4 02> ove (A4 eey (14 £6hlL
v- 0s 9 0e> 6¢€e ol )4 0Z> 0ove 6€2 oer Sey 25blL
G- 0s *14 0e> 82 Z'sy 0Z> ove 8'¢ze LZy €2y =341
g- 0s 144 0g> L2 I 44 0¢> ove L1z L'y A8 4 O %o0ig A aulygung Svi
G- 0S [*14 y'zZ §'9¢ £GP 122 y'6c s9z 44 (A 4 8691100 YOWA assuiypl Legyi
€l- °1%] [44 0Z> 922 Ly 0Z> §'6. 922 €'6¢ 6.¢€ vZvi
€l GS [44 0> £2¢ 8'LY 0z> S56. A4 S'6¢ o'se jr4 4t
€L GS [44 0Z> 612 8Ly 02> S'6. 6'1¢ P'6€ | 8¢ [XA4"
(ap) (ap) (ap} | (ap) be (ar) (ap) (ap) ban (w) (ap) (ap) (ap)
ben |epod ben ban |eupod beq bev ben
ainsojpu3 eusogeimanng  eusoquy | eansojoug 9s|ON pieoqu pieoging SS84ppY / uoneso ‘ON
83uepesoxy |uouelug | (ejoL lejol jejo 12101 eusoquy | esueysig | jesmonns ausoqu|y :o_ﬁtumwo- ¥SN




G| abed

9- 0S a4 0z> Gee L'y 202 9'9Z1L g€ 2y 96¢ £es/l
9- 0s 144 0z> €€ v 9oz 99zl £€e A4 6'6¢ Ze6/1
G- 0S Gv 0z> 0€e Lbp v'oz 99zl 0€z 6'Lb £iv Le6/l
0s 9'9Z1L 9Ly 0Ly (dim) 81183 uQ 99
9 44 02> X 44 v 10z 9ze J0 Jse3 ayj o} Juswdojeaaq (enuapisey|  egy )
- 05 14 0z> 1'zZe v'GP 0z> 6z L'2e 9'cy 0¥ 6L
€ 0S 37 0z> 9'0¢ S'9p 02Z> gL 9'0¢ 8'cy Zer €61
€- 0s v 0z> 682 S'op 0z> S2L 682 SEy vep 261
- 0S oY 0z> vz Lo 0z> Gz viz oty LEY L'G/L
- 0S 9t 0z> 09z S'Gh 0z> 5L 09z XA Sy 81e1S3 UQ 997 asnoH Buipp a9 G/l
G- 0s 14 0z> 0z2 v'Sy 162 Ly 0.2 £ep 60V vzLL
- 05 oy 0z> €9z S'GH 062 €y £92 cep Llp 2Ll
- 0s 9v 02> v'6e S'Sh 612 iy v'Ge vz ey el
G- 0s Gt 0Z> R4 L'bp 192 €ip Sve Gy 9Ly 121
9 0s 44 0z> 9€z 8EY L A°T4 £y Y4 80V 2°0v unoH Bunq wey asnoy Buig Bun 2.1
G- 0S St 0z> 96z X424 zse copy 96e vy 90p ¥'691
G- 05 Sb 0z> 0’6z £6h 692 £9p, 0'se Zey 6°0v £691
G- 0s SP 0z> W74 v'sp Sve cov £ve rey vy Z691L
G- 05 St 0z> Gee %27 6'€Z £9v G'ez Sy 9Ly 1’691
9 05 44 02> 822 g'cP 1€ £9b 822 L0y 8'0p Hnog 6unT wey asnoy nix Buny 691
(ap) (ap) (ar) | (gp) beq (ap) (ap) (ap) beq (w) (ap) (8p) (ap)
beq leMod ben be lenwod beq ben ban
2:mo_u:m ochonezausbw asuwsoqily ainso|du3g aSION UsuOQ:_ 3._mona30 SSaJippy / :o_umooq ‘ON
asuepeadx3y |uoueius | eroy 1210} 12301 €301 auloqlly | eaueysiq | jesmonsg 8uJoqulY uondussegl  ySN
. dn. . . . < L




