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Purpose and Scope

Peak Products Manufacturing Inc. (Peak) manufactures the Peak® RailBlazers®
Aluminum Railing system and components for use at edges of decks, stairs and
landings.

This report by L.H. Schwindt & Company Inc. (LHS) confirms the adequacy of
attachment to structures, of railing components listed in the following table when
attached using the specified fasteners.

Item Component Structure Specified Fasteners
A Post Base Wood Self-Drilling Wood Screw Selection
B Post Base Concrete Concrete Anchor Selection
C Fascia Bracket Wood Lag Screw
Wall Bracket (at deck Screw selection for wood structure;
. . Wood .
D rail perpendicular Anchor selection for concrete
- Concrete
termination) structure
E Handrail Bracket Concrete Concrete Anchor Selection
Limitations

1. The findings of this evaluation are applicable only for use with specified components
of Peak® RailBlazers® Aluminum Railing and Peak® RailBlazers® Continuous
Handrail.

2. Adequacy of railing component designs has been established by Peak, independently
of this evaluation.

3. Railing configuration and other non-structural matters must be established by others,
to be in accordance with local building regulations.

4. Materials and construction for decks, stairs and landings are subject to design,
permitting, and inspection in accordance with local codes and regulations, and are
not within Peak’s or LHS's responsibility.

5. Any structures supporting railings must be part of an assembly with sufficient overall
strength and stability to resist all applied loads, including forces from railings.

6. Local authorities may require proposed installations to be evaluated by a locally
licensed engineer.

7. This review was based on independent testing of two different types of self-drilling
wood screws, on engineering assessment of concrete anchor manufacturers’ data,
and on assumed good construction practice. Product and assembly testing were not
in the scope of this review.

8. Specified fasteners are to be used only in accordance with manufacturer's
instructions.

9. Any variances from the assumptions stated herein may affect adequacy of
anchorage, and are not evaluated within the scope of this report.
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Applicable Codes

This review was conducted with respect to the requirements of Division B Part 9 -
Housing and Small Buildings (1- and 2-dwelling units for Items A, B, C, & D;
1-dwelling unit for Item E only), in the following codes.

2019 Alberta Building Code

2018 British Columbia Building Code

2020 National Building Code of Canada

2012 (with Amendments to 2022) Ontario Building Code

In the 2020 National Building Code of Canada, sentence 9.8.8.1. 1) requires guards at
edges of areas "...including but not limited to flights of steps and ramps, exterior
landings, porches, balconies, mezzanines, galleries and raised walkways", and the other
applicable codes have similar wording. Where this report refers to decks, stairs, or
landings, the findings may be considered applicable to the other structure types listed in
the codes.

Components and Assembly — General Description

The Peak® RailBlazers® Aluminum Railing post is manufactured from aluminum
extrusion and is equipped with an aluminum Post Base with 4 holes for anchorage. The
reader is referred to appended Peak drawings for the post mounting template.

Post Bases are to be anchored to the horizontal top surface of a deck, stair or landing
structure, using fasteners suited to the structure material and subject to the following
descriptions and the appended drawings.

Fascia Brackets are designed to support the posts in an out-board location. Fascia
Brackets are to be mounted to vertical faces of wood decks, stairs and landings.

Wall Brackets are designed to secure the ends of Peak® RailBlazers® Aluminum Railing
top and bottom rails to vertical mounting surfaces (typically walls, posts or columns),
where rails will be oriented perpendicular to the mounting surfaces.

Wood-framed structures for all anchorage situations were assumed to be No. 1 or 2 or
“select” Spruce-Pine-Fir, graded according to the guidelines of the National Lumber
Grades Authority (NLGA). Lumber is presumed “seasoned” (moisture content not over
19%). Pressure treated materials in these categories are included. Anchorage to wood
structures of any lumber with Specific Gravity less than 0.42, or manufactured or
synthetic materials, or where extreme wetting or high temperatures, or sustained
loading can occur, may require alternative details including increased screw thread
embedment.

Peak® Railblazers® Continuous Handrail are supplied with brackets for single anchors
to walls of concrete as described on the appended drawings.
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Analysis

o General Information

Guard height directly affects the magnitude of base moment transferred via the Post
Bases to the structure, and of tension force applied to the fasteners. Guard height
prescribed in the Applicable Codes is 1070mm (3'-6") above deck surface, corresponding
to the standard guard height of Peak® RailBlazers® Aluminum Railing.

A horizontal point load of 1.0kN (225LB), applied perpendicular to a post at the
prescribed guard height, causes the maximum base moment for anchorage of Post
Bases or Fascia Brackets. The horizontal load may be inward or outward. Code-specified
horizontal uniform and point loads applied between posts or on guard panel elements do
not govern Post Base anchorage for Peak® RailBlazers® Aluminum Railing.

Post Base anchorage design was established as follows:

1. Considered applied live load; calculated resulting moment at the post base/deck
surface interface;

2. Calculated pull-out force on each of two fasteners in tension;

3. Compared with available pull-out strength in N/mm (LB per inch) for the self-drilling
wood screws in wood to determine screw selection and thread engagement length,
or the concrete anchor capacity based on embedment depth;

4. Reviewed fastener embedment with respect to grain orientation, or anchor
embedment with respect to edge distance and spacing.

For Fascia Brackets, the increased height to bracket mount was considered, the pull-out
force calculated on each of three fasteners in tension at the fascia bracket/ structure
interface, and the resulting tension compared to lag screw capacity.

For anchorage of Wall Brackets to wood or masonry structures, the maximum horizontal
load affecting fasteners is a 1.0kN (225LB) point load applied perpendicular to the top or
bottom rail of a guard assembly adjacent to a wall termination.

The maximum vertical-downward load on top rail (from 1.5kN per metre continuous
load, not concurrent with horizontal load), is 2.74kN (617LB) applied via a post to a
Fascia Bracket, or 1.37kN (308LB) at a Wall-Mount. Fasteners were checked for direct
shear.

A Post Base - Anchorage to Wood Structure using Self-Drilling Wood Screws

Post Bases are to be secured to the top surface of a wood-framed deck (or landing or
similar structure) or a stair tread using four self-drilling wood screws selected from the
table in the appended drawings, installed in accordance with manufacturer’s instructions
and as follows.

This method was evaluated for load compliance with the Applicable Codes, on a wood-
framed assembly with blocking local to the post bases, where the railing is installed
parallel or perpendicular to the deck joists, at a corner, or on a stair.
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The full contact area of each Post Base is to bear directly on the surfaces of deck boards

or stair treads, which must be of firm sound material such as sawn lumber. If any spacer
or shim is used, it must be firm, solid, support the full contact area of the post base, and
be prevented from shifting out of place.

The post base installation details require sawn wood blocking assembled to deck or
stair framing. Blocking lumber must be the same species group and grade as deck
framing, sawn square for correct fit-up, and fastened to the deck or stair framing as
required by local codes. The installer should consider location of the blocking screws
with respect to the post screws, to avoid internal screw interference.

Post Base screws are to be installed vertically, perpendicular to the grain of lumber
in the deck joists and blocking, and must have thread engagement with the joists
or stair stringers and blocking. The calculated unfactored (service load) screw tension
of 5.52kN (1,240LB) was used to determine minimum embedded thread lengths as
listed in the table in the appended drawings. On stair stringers where vertical screws
will penetrate at an angle to the grain, thread embedment perpendicular to grain
must meet or exceed the listed value.

Self-drilling wood screws were tested for pull-out from wood and found acceptable,
as identified in the appended drawings. The screws are marketed as lag screw
replacements, not requiring pilot holes. They have smaller shank diameters and
deeper threads than standard wood screws of the same nominal diameter, and
have a flanged head with hexalobular (star-shaped) internal socket for driving. All
screws at any post base should be the same selection.

Screw length selections are such that the portion of screw within non-structural
deck boards or stair treads of typical thicknesses will be un-threaded.

B Post Base - Concrete Anchor Selection

Post bases are to be anchored directly to the level top surface of a concrete deck, stair,
or landing, using products selected from the table in the appended drawings, installed in
accordance with manufacturer’s instructions. All anchors at any post base should
normally be the same product.

Concrete is understood to have 28-day compressive strength at least 20MPa (3,000psi),
with materials, mix design, admixtures, batching, placement, and inspection according
to local codes and best practices. Cracked concrete (as defined in CSA standard A23.3)
was assumed for analysis.

The Post Base is to bear directly on the concrete surface; if any spacer or shim is used,
it must be firm, solid, cover the full contact area of the post base, and be prevented
from shifting out of place.

The calculated unfactored (service load) screw tension of 5.22kN (1,170LB) was used to
determine minimum embedment depths applicable to certain anchors, as listed in the
table in the appended drawings.
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C Fascia Bracket - Lag Screw Selection (wood structure only)

The Peak® RailBlazers® Aluminum Railing Fascia-Mount Bracket kits are to be secured
by hex-head lag screws 3/8in dia. x 4in long, with minimum threaded length approx. 2
34in (6 screws for each Mid/End/Stair Fascia Mount Bracket, 4 screws for each Corner
Bracket). Screw selection is based on the entire threaded length fully embedded into the
wood deck structure, with only the un-threaded shank of any lag screw passing through
the Fascia Bracket and any non-structural deck elements.

Fascia surfaces are to be vertical, firm solid material such as sawn lumber, and the
bracket mounting area will extend from 50mm (2in) to 162mm (6 2 in) below the deck
or stair walking surface.

The Mid/End/Stair and Corner Fascia Mount Bracket installation details for wood decks
require sawn wood blocking assembled to deck framing with structural fasteners. It is
understood blocking will be the same material grade as deck framing and that blocking
will be sawn square and accurately fitted.

Lag screws for Mid/End/Stair Fascia Mount Brackets are to penetrate into side-grain of
joists and blocking. Blocking must be sufficiently thick that screws do not protrude
through assemblies. Penetrations into end-grain were not considered and must not be
used unless validated by a responsible engineer.

Lag screws at Corner Brackets were considered in shear, and penetration into end-grain
of blocking components is permissible. Corner brackets are suitable for exterior 90° deck
corners, with fasteners installed into two faces of the deck structure.

The installer must establish suitable “pilot hole” (lead-hole) diameters and depths. Lag
screws will require two-stage pilot holes, one to suit the unthreaded shank and a smaller
hole to ensure proper thread engagement.

The calculated unfactored (service load) screw tension of 4.56kN (1,025LB) was used to
determine the required thread embedment depth for lag screws listed in the table in the
appended drawings.

D Wall Bracket - Screw Selection

The Peak® RailBlazers® Aluminum Railing Wall Bracket Attachment includes stainless
steel hex-head wood screws 1/4” dia. x 2" long with EPDM washers (2 screws for each
rail mount). The supplied screws are suitable, subject to the following.

Mounting surfaces are to be vertical, firm sound material such as sawn lumber
(structure or blocking), with wood grain oriented vertically. The installer must establish
suitable “pilot hole” (lead-hole) diameter and depth. The specified attachment detail is
not suitable for use over any non-structural siding such as insulation-backed wall
finishes, or vinyl, metal, or wood cladding.

For mounting to concrete or masonry walls, alternate fasteners must be used as noted
on the drawings.

The 1.0kN horizontal force to the railing results in a shear force of 0.5kN (113LB) per
screw; the 1.37kN vertical force applies 0.69kN (154LB) per screw.
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E Handrail Bracket Concrete Attachment (single dwelling unit only)

Peak RailBlazers® Continuous Handrails may be mounted directly to vertical surfaces of
cast-in-place concrete structures in situations that are represented on the appended
installation detail drawing.

Handrail anchor load is determined using the horizontal load of 0.9kN in any direction at
the top of rail, including a cantilevered end-of-handrail. Combined moment and shear
are applied to the handrail mounting base, at which overturning is resisted using the
anchor in tension up to 5.96kN (1,340LB) in conjunction with the leverage of the
mounting base, and shear is resisted directly by the anchor.

Concrete is understood to have 28-day compressive strength at least 20MPa (3,000psi),
with materials, mix design, admixtures, batching, placement, and inspection according
to local codes and good commercial practice. Anchor selections based on uncracked
concrete and factor of safety (ultimate load/applied load) >= 1.5 are presented in the
drawing appended.

Handrail Bracket mounting holes may require over-drilling to larger diameter to
accommodate the recommended anchors.

Conclusion

We found the fasteners specified in this report and appended drawings to be adequate
for code compliance, in the applicable buildings and subject to the assumptions and
limitations described in this report. If site-specific conditions vary from the descriptions
or the appended drawings, the installer must confirm fastener selection with assistance
of a professional engineer.

Regards,
L. H. SCHWINDT & COMPANY INC.

c-umn-

‘!‘. f-uuﬂ
-»a #ﬁiNE: :i”
24 Aor 2023

J. David Howard, P.Eng.

Page 6 of 18 LHS



FAREIRCETS 9ISOLIE | 81 VIS 15016 ‘05014 1S0Od dIVIS
JUSIIYBORY DY - @USZOIY @AOSd m LE0L6 02016 1SOd d3INJOD
‘ONOmMd | 31| | 1016 °0L0LS 1SCd aIw
5O TIOHM NI 357 CSENA TN SO ROISRONES | 10L& ‘00016 1S0Od aNg
4O NOILYNIW3ISSIO ANY (NOILY3OJI0D
334 ONTIONT TVANGD 130 SNINES, S 10 N34S NOILdIZ$3a
AI04E 38V SINAINGD S ONY DNIMYEA SIHL
1VILNIAIINOD ANV A¥VIIINdOdd
8 AZ¥ OMa [u #9/52] wwi o1
g | ~ssog-jsod
I [¥Vd

${5Cd @si9Z0(gIIPY @H03d

~

ERIIN

[urg /2] ww || =

E#

f

[woi/e-€l
W/

gL/ ww iy

(U9

el

[wz/1l EEm_sé\

@

[wot/Li-v
wiw 61 |

[wror/i1-v]

ww 611

ILVIdW3L
ONIINNOW

1SOd dIVIS

1SOd AW

150d ¥3IN¥0D 1SOd AN3

S

Page 7 of 18



CHOTIBRUS | SIS0LIE | 81 EW0S

HUSWYDDYY 4I0d - @SI9ZOIGIIBY @103d m
. ON'OMa | 378
“G3UGIHO¥d A
4O FTOHM NI 3SN G3SNIDINN 4O
O NOILYNIWISSIO AN

N3 OMA

wwp| asog-ysod
Ji4 L3vd

JUSWIYDO}Y %4080 POOM 6 HDd
@SI9Z0|gIIDY @08

("Ul 6£°0) WO $O $saUNDIY} 8s0q sod Uo pasog (Z
Hodai'siyl U paguosap so [paLoW 08P punos olul (|

(Ul 7] WGl [urgg] ww 68 UL X Ul 8/€ - /8201 ON IBPOW SSa
[ur 1°Z] ww yg [ur gl wwi g ul9 X Ul 8/€ - 18201 ON ISPOW SSY
[ur 2] ww yg [ur g'g] wiw 48 MBIDS POOM BUIIa-1ISS .9
(z) SSINNDIHL

ayvod A03d (L) INIWQ3aN3 uodQ maios

TYNIWON WNWIXYW

MIFDS WNWINIW

1o} Bupioolg 985

yibue 0y
[ 0z] wwi gz/1

WINWIXOW /

"BumpIp Ipjeg Bupoolg oy} ul

PaqUSSP SO PABUDLD §ISIOf 10/PUD BUKNDOIG OJUl PaYjoISUl 8] [IPYS SISUSJSD) 104

[uz/z] ww ¢zgl

L\ WINWIXOW

101 Bupoolg 983

== 57

whuetoy _—1 T~ ybue oy
[ur zz] ww ¢zg1

WINWIXDW
. /

’I
.I
’I
I

e Bupioolg 995

\'4

II'

Page 8 of 18



ZlLicgiesyg 91-60-£10C 2L 3IVOS

738 1HS
JUSWIYODHY HDd - @SISZOICI0Y @Y03d m
‘ON "OMd ENN

“Q3U8IHOYd ATLOILS I L3V NI

A0 FTOHM NI 350 A3SNIDINN 3O NOILONAO¥dIY
3O NOILYNIWISSI ANV _“(NOILYIOJIOD
S1ONJQPd ¥V3d ANY "ONI SNOILYAONNI

N¥3d ONIGNTONI) ANVIWOD Av3d ONINSSI IHL 40
AL¥340dd 38V SINIINOD S ANV ONIMVYA SIHL

A3d OMd

wiwiQ | ~asog-jsod
34 13vd

JUSWIYDDY %080 POOM 6 HOd
$150d @SISZDIgGI0Y @108 d

‘ LT
U—(E\

Bupoolq
puD sis1of Wiy Ajuo Bupioo|q
oju| ;g uodo oy 1| uoudo
!
AY
¢
[urot/etl-€l .
s [ury/e] w61 "UIW =
SNOILISOd ISOd | wol/ci-l
SNOILSOd
1SOd O} Jslay
Bupo0lg 8Xg "UIW—|
SMBIOS JUBWIYDDHD .
1sod yim asapaiul
10U [|OYS @IDMPIDY %
Juswiydn o Bupoolg
[urotl
D0 W QY

Bupoolg
8XZ "UIW—

M [ury/i-21
$ ww gL uIwW

Bupoag

D0 WW /6

pauoljisod

21D ABU} UDIUM JBAO SiSI0f Wil 10 BUIDOIG 8U} JO SSaUNDIUL DU}
JO PAIU} S|PPIW U} 04Ul USALPD 8Q [[OUS SMBIDS JUSWIYDDHD JSOd e

SMBIDS JUSWIYDDD

150d Ujim 2191181UJ JOU OP $I9USJSD) UOIONISUOD FO9P 2INSUT o
UOISOLIOD O} JUDISISSS 84 [[OYS SISUBLSDY J8UJ0 PUD ‘SMBIDS ‘SION  »

SJUBWIBIS POOM

1O Bulids 8SNDD JOU |IDYS SISUSLSD) JI8YJ0 PUD ‘SMBIDS ‘SIION e
UoIpIBUSd MBIDS DN} UDYY
Jadasp [Ul [] WW #°GZ 1508 1D 89 [|IDYS SMBIDS JUSUWIYDDLID
Jsod Jepun yidep puon gxz WNWIUIW 8q [IPys sisiof puo Bupoolg e

L

[urot]
D°0 WW QoY

‘SJION
mZOEm%n_ Hw%n_ Mk 18)8y m
upioolg gxg .c_<<|/
\
) R

[urot/et-€l

00 WW /4

~———SNOILISOd

1SOd O} 193y
\ Bupoolg gxg UIN

[urot/et-¢l
OO WW £6

[ure/i-tl
FE L

1IV13d ONPIOO14

S

Page 9 of 18



Zlioyesyg 2160210 QZ:1 31VOS

738 1HS
JUSWIYODHY HDd - @SISZOICI0Y @Y03d m
‘ON "OMd ENN

“Q3U8IHOYd ATLOILS I L3V NI

A0 FTOHM NI 350 A3SNIDINN 3O NOILONAO¥dIY
3O NOILYNIWISSI ANV _“(NOILYIOJIOD
S1ONJQPd ¥V3d ANY "ONI SNOILYAONNI

N¥3d ONIGNTONI) ANVIWOD Av3d ONINSSI IHL 40
AL¥340dd 38V SINIINOD S ANV ONIMVYA SIHL

TVIINIQIINOD ANV A¥VIIINdO¥d

NOQ

A3d OMd

1504 -WSVIDIS
374 [dvd

JUBWIYDD}LY %080 POOM 6 HOd
51504 @SI970|g10Y @108 d

~

QI

Bupo0lq o4 7 uoldo

pauoisod a1p

AU} UDIUM ISAO SISIOf Wit 10 BUPD0|g 8} O SSaUNDIY} 8u} O
PAIUL SIPPIW Y} OJUI USAUP 8] [[DYS SMBIDS JUSWIYDDHD JSOd
SMBIDS JUSUIYDDHD

1S0d UjIM SI91I8JUI JOU OP SIBUBJSID} UOKDNISUOD YO8p 2INsul
UOISOLI0D O} JUDJSISaI 80 [|DYS SISUS}SD) JOUI0 PUD "SMSIDS “SIION
SJUBLUSIS POOM

JO Bulds 8SNDD JOU [IDYS SISUSLSD) JOUYI0 PUD ‘SMBIDS “SIION
uolblpuad maios [pNoD Uby} Jodasp

(fur 1) Ww #°6Z 1S09)] 0 8q [IDUS SMBIDS USWYDDHD jsod
Jepun yjdap JaBupls DS puD 9xz WinWiuiw a4 ||pys Bupoolg

‘S31ON

1eBupys apis oy &1 uondo

— [ury/el ww gl

SNOIIISOd ISOd

SNOILSOd 1SOd O} 1848y
9XC-¢

SMIOS JUSWIYDDHD
150d yim aiapa4ul
JOU ||IDYS S1IDMPIDY
JuswIyDDHD Bupoolg

[urot/el-€l
OO0 WWI £

T %\\\\\§\§§§\\\§§§§§§§§§
(I 777/, 702 Q\\\A\\\\\\Av\xw\\\\\ A S )

N\

N N

N \

N N [urgt]

% /// "2°0 WW Q0% "UIW

N N

N W,

// //

\
;_111%\ LY \\A\\V%\\ \\Mv\\\\\s\ LY, -
Le__ A7 A A T 4 YA 7/ v

L —

d

1V13A ONINOOTE INIWHOVLLY 1SOd ¥IVIS

S

Page 10 of 18



Zliogeaus |

JUBWIYDDHY 6HRd - @SISZOTII0Y @1PSd m
‘ON "OMd EXN

"QIUGIHCEd ATLOILS S 14Vd N

AL¥3dOd 38V SINIINCD SI GNY ONIMYIA SIHL
TVIINIQINOD UNV A¥VIIRJO¥d

AJd OMA

wwg| ssog-isod
314 [dvd

JUBWIYDODHY mrm_ocou 6 HDd
51504 @SI8Z0|g|I0Y @108
J1L

~

=

uideq
O|0H
1od

WM
juswpaquig
LUNWUIUIA

(.snid uoodoy, sP PPaJ) +U0D2dP| PBPUDIY 8 SN SIOYOUD 8say] (€)

21812uU0D o (7)

suolpoddo
IOLBIXS 10} POPUBWILIODIS] BI0 SIOYDUD PazZIUDAIDB paddip-1oy IO |98 $SajUlDs JuSIDAINDT ([)
. . € 110G AMY HiIH
[ur ] ww zot urg/e [urg/e-1] ww ge [ury/e-zl ww o/ beex g
[ 8//-¥] ww vz ug/g ug/e-llwwice | [uz/igl ww vy [e) +uoodo| xoping
[ur 8/£-€] wii 86 urg/e [urg/e-]wwse | [uiz/igl ww vy (€) +co%mﬁm\m%_5m_
SSINMOIHL
AIEWVIA JONVISIA (z) 4. HLd3a
AONO? TIOHLOTd | 390I WAWINIW | INIWGIIWA WAWININ (1) ¥anaLsv4

/£9§ 10y

[urozl wwigz/t
WINWIXOW

*SUOIDNIISUL $,421N{O0INUNLI Of BUiPIODD0D POJIDISUI 84 [I0US SIoUjSD4

22uUD}sIg ©6P3 WNUIUIW
[urg/e-1] wwi gg

e

10} 8|QD] O] 18}y

2ouUDBysIg 86p3 Wnwiuw
[urg/e-1] ww g

/n\ WINWIXDW

SSOUNDIY} ©}210U0D WNWIUIW

\
yibua oy "
[urzz] ww 6zgl

= ———yi6us I0yY

MOS0 S|g0} 8UT WO Palos|as Uoba SISUSiSD] (i) INO] BURA 'S1s0d YooY

‘sisod uolisodal pup aBownp

10dal ‘PazISIoAC 10 Paipbuole 8W00a( $ajoy Jo
‘Buup BUUNp PaBOWDP S| 8}8I10U0D §| "IDJS) JO JO8D

[urz/] ww 6zgl

WINWIXOW
/.k

21D SIOYDUD JOYL OS UOHISOd "PUNOS 84 1SN 91210U0D

(isd 000€) PAW 0z UiBUBILS 8}210U0D WNWIUIW

20UD|sIg ©BP3 WNWIUIW
[ur g/¢-1] ww g

20UD|SIC 9BPT WINWIUIW

W [urg/e-1] wwige
e a3

Page 11 of 18



ZLicgiesyg 2160410 ¢ €1 31vOS

1K
LVVIOSYS -
(MH9) NYD-9¥3d - S}a300Ig-poday m
‘ON "OMd ENN

“Q3U8IHOYd ATLOILS I L3V NI

A0 FTOHM NI 350 A3SNIDINN 3O NOILONAO¥dIY
3O NOILYNIWISSI ANV _“(NOILYIOJIOD
S1ONJQPd ¥V3d ANY "ONI SNOILYAONNI

N¥3d ONIGNTONI) ANVIWOD Av3d ONINSSI IHL 40
AL¥340dd 38V SINIINOD S ANV ONIMVYA SIHL

TVIINIQIINOD ANV A¥VIINOdd

A3d OMd

{aspqyxa] J18uUI00-DIOSD)-Bl)
34 13vd

S1IADVIG VIOSVS
@SI8Z0|q|IvY @HP8d

$OVI8/LHM
LL6L6/0L616 | g /aivis/aW

AOV18 / LHM
19616/09616 YANYOD

IS NOILdI¥OS3a

[uror/eL-g] ww 4

[Urge/sil ww gt

[Ury/e-eTww g6

ALY 1dW3AL
ONINNOW LHOIY

[urze/1-6]
Wi 8zZ1

[uz/iTwwer @ - 9

O

..... =
t8lkszls=
INIS O o
=R [T
DN F w3
PIIRFS
5 -3 - H.w

1£616 '0L616 :MIS
1OVIE VIOSYd
ana/divis/aw

wwi /¢

L9616 ‘09616 :MIS
1D VEd VIOSvd
YINYOD

[uret/ii-€l
JYI4WEL
ONIINNOW

urg/Lfwuerg-c

&
M Tize

//

WGl

617
[urze/-eTwwizg

[Ury/e-eT Wi G4

JLVIdW3L
ONIINNOW 1431

urze/elTww gl

S

Page 12 of 18



ClioLesus Q1-60-£10¢ 11 :F1VIS

A3 1Hs
JUSLUYODRY 6HI0d - @SISZO(CI0Y @P3d m
‘ON "OMd EVN

“Q3U9IHOYd ATLDINLS §I LYVd NI

4O ITOHM NI 350 G3SNIDINN JO NOILONJO¥4IY
3O NOILYNIWISSI ANY_“(NOILYJOdd0D
S1ONAOY ¥V3d ANV "ONI SNOILYAONNI

3¥¥3d ONIGNTONI) ANYAWOD X¥3d ONINSSI IHL 40
AL¥3d0dd 33V SINIINOD SLI ANV ONIMVYAJ SIHL

g

AJd OMA

wwiQ | ~aseg-isod

ELEREAE]

JUSWYODHY
308 POOM - 19%20.g PIDSO4

@51970/g|IDY @03
RN

Buds juaaaid o} uojplpeuad Jupys JO yidap ay} 1o} pasinbal st ajoy ppa) [ul /€] Ww G4 v
aI1njonuys Burpoddns sy ojul maIds 8y} JO uolod pappaiy} 8y} Jo yidag

g =

[ury/1] ww 9 [ur 1] ww gz [urg] ww 9z HOg BT Uy X UI/E X ¥ | 13XDVAF 3INJOD
. 13NDVg
[ury/1] ww 9 [ur ] ww gz [urg] ww 9z Hog BT Uy X UIG/E X 9 NIV IS/ANG/AIW
JONVISI (1) INawa3aw3
(¢) 310H 1O1d ANT WANININ INAWINIW RENENINZ]

POZIUDAIDD ‘MBIDS
Bo7XxoH Ul X Ul 8/€ - 9
PapPNOU[ SIoUSJS0]

PSZIUDAIDS ‘MBIDS
BT XSOH Ul X Ul 8/€ - 9
"PopNoU] SIBUSJSP]

llojoQ Butoolg 895

\.o\cm\\ow
SN
k mo@ % 12
A.rO ) & why Cb.t 608
K WLL oW

\

“MO[8q S|qD} Sy} WOl Pojod|as SISUSISD] BUSN $1a50DIq PIOSD] YOOIV

POZIUDAIDS) ‘MBIDS
BT XeH Ul ¥ X U1 8/€ - ¥

ID1eq Bupoolg 985 PSpPNOU[ SIBUSSDS

1oy Bupdo|g 895

POZIUDAIDS) ‘MBIDS
Bo7XeH Ul ¥ X U g/¢ -9
“PopNoUl SIBUSSD]

*SPIDOQ ¥O8P 1O

s 29204Ins A0} YIIM [9A3] ]
1 ousy, 1SNW $193¥0DIQ DIOSD) B!
<] (4, "0y 10 2204ns Bulunow doj

=

Page 13 of 18



Zlicgiesyg 21-60-£10C  Z1:L 1 31VDS

A3 1Hs
USWIYDIPHY sHRd - @SISZRICIDY @1O2d m
‘ON "OMa Jus

“Q3U8IHOYd ATLOILS I L3V NI

4O JTOHM NI 35N A3SNIDITNN 3O NOILONAO¥LIY
4O NOILVNIWISSIA ANY “(NOILYIOLIOOD
S1ONJQPd ¥V3d ANY "ONI SNOILYAONNI

N¥3d ONIGNTONI) ANVIWOD Av3d ONINSSI IHL 40
AL¥340dd 33V SINIINOD SII ANV ONIMVYA SIHL

TVIINIQIINOD ANV A¥VIIINdO¥d

o NOJ

A3d OMd

wiwiQ | ~asog-jsod
34 13vd

JUBWIYOD}LY %408Q
POOM - 183001g DIDSD
®s1920/g|I0Y @109d

~

QI

S19UBJSD} UOLOSUUOD }8%0DIg DIOSO UHM SI84I81UI JOU OP SIBUSISD) 8INSUT e
S|IOU [PJIdS UOWWOD Ul € JO SMBIDS Ul € X 84 WNWIUIW 84 [|OYS SUOIOBUUOD JBYIO ||V
UOJSOLI0D O} JUDISISaI 9Q [OYS SIoUDISD4

sjuUBWBIE POOM JO BUlIAS 8SNDD LOU [IDYS SIOUSLSDY JSUI0 PUD ‘SMBIDS ‘SN »
JaquIN| gxg WNWIUILL 84 [|OYS SiSIof pup Bupoolg  »

‘S3LON

8 - Nf/ w 8Xz - Nf/ u—

[ \ \
Y ¥
[ui91]
OO0 Wwi 90y
N
BPIS JOULS UO BUO
pup desp seoald 7
L L L] L m SXZT-¥
[urot] [uz/i-1] e
1 50 ww 9oy wwge

1V13d ODNIIDO14 1INOVYE VIOSV

S

Page 14 of 18



Tl o 6498YS 2160210 QZ:1 31VOS

A3 1Hs
USWIYDIPHY sHRd - @SISZRICIDY @1O2d m
‘ON "OMa Jus

“Q3U8IHOYd ATLOILS I L3V NI

4O JTOHM NI 35N A3SNIDITNN 3O NOILONAO¥LIY
4O NOILVNIWISSIA ANY “(NOILYIOLIOOD
S1ONJQPd ¥V3d ANY "ONI SNOILYAONNI

N¥3d ONIGNTONI) ANVIWOD Av3d ONINSSI IHL 40

A3¥340dd 34V SINZINOD S1i ANV ONIMYIG SIHL
TVILINIQIINOD ANV A¥VIIINdO¥Ud

o NOJ

A3d OMd

1504 -WSYIRIS
34 13vd

JUSWILDDLY DIOSO4 JIDIS 4 HOd

S150d @SISZO|GII0Y @103

~

QI

pauouisod a0

AU} YDIUM JSAO SJSIOf Wit 10 BUBD0|g 8U} JO SSauyDIy} 8y} O
PAIU} SIPPIW BU} OJUI USALD 84 |IDUS SMBIDS JUSWYDOHD 1SOd
SMBIOS JUBWIYDDHD

150d YlIMm 2121184U] JOU OP SISUBISD} UOIDNIISUOD }D8p 9INsul
UOISOLIOD O} JUDISISSI 8q [IDYS SI8UB}SD) 18I0 PUD ‘SMBIDS ‘SIION
SjUBWa® POOM

O Buipds 8sNDD JOU ||DYS SISUSISD) JOYL0 PUD ‘SMSIDS “SION
uolpIBUSd MaI0S [PNIOD UDY} Jodasp

("ur 1) Ww $°6Z 108 10 8 [IPYS SMaIDS Juswydn}p jsod
Jepun yjdep 1eBuis IS PUD 9xz WNWIUIW 84 |IPYs Buiyoolg

‘S41ON

SMBIOS JUSWIYDDHD
1s0d yjim aiapaiul
JOU [JOoUs IpMpIoy
Juswiyop o Bupoolg

H Iojep 983

Buro0lg 9xz - ¢

[urotl
"0°0 WW Q0 "UIW

1V13d ONDRIOOT19 INFWHOVLLY VIOSVd ISOd ¥IVIS

S

Page 15 of 18



[AR SR REEEN 21-60-£10 1 T F31IVOS

A8 145
JUSLUYSDHY 4H0d - @SISZOICION @103d m
‘'ON "OMd EVN

“Q3U8IHOYd ATLOILS I L3V NI

A0 FTOHM NI 350 A3SNIDINN 3O NOILONAO¥dIY
3O NOILYNIWISSI ANV _“(NOILYIOJIOD
S1ONJQPd ¥V3d ANY "ONI SNOILYAONNI

N¥3d ONIGNTONI) ANVIWOD Av3d ONINSSI IHL 40
AL¥340dd 38V SINIINOD S ANV ONIMVYA SIHL

TVIINIQIINOD ANV A¥VIINOdd

A3d OMd

wiwiQ | ~asog-jsod
34 13vd

$123001g [JOM - BUlioy Winuiwin|y
®548Z0|gII0Yy @A08d

INvad

QI

[urg/gl wwi gz

[urg/e] Www g 6@ -z -

1T616 02616 “1T606 ‘02606 *NAS
SIINDOVAG INNOW 1TV M

e

[uz/i-zl
ww z°€9

N Ny

——

[urg/i-tl

wuw 8¢

[uror/sil
ww vz

[urze/e-1l
ww 6°/Z

AT

[urgt/el

T wwgy

1DIOVYEE TTIVM

S

Page 16 of 18



Lo L1 H23US | Y-1090-9102_DLiL 31vD8
AdH IHS
b NWD - SIS%O0IE JUNCIW (IoM m

"ON "OMa ENN

“CAlIGIHON ATLDIHIS 51
LaY'd NI SO JTOHM NI NOLDNTOALIN ¥O NOILYNIWG. mw_ﬁ

ANV
SHOLLYADINNI 3¥3d ONIGNTINI ANV A0 vad ONINES!

IHL 4O AL¥3S0dd 3V SINFINOD SU ANV ONIMYHQA SIHL

1VILNIAIANOD
ONV AYV13I¥dONd

C3LON SSTIN W

2 AZY OMA

1332049 IOM
314 Lavd

UBWYID Y
1930017 [IDM @SISZOIGII0Y

~
(PepNDUI) JBYSDAM

WQd3 Uim ma10s 9Bupjy
xoH [, X.p/1) WW 05 X £9

s -

JUIL

winuauw |\

(.Z/1-€) Ww 68

[Papnoul) Joysom Wad3
ypm meiog obupl xeH
(% ¥/1) W s x g9

%&@@-m/

20D4NS |[oMm 6]\
[#xF wnwiuiw) jsod poom plos

UOIIDULIC)UL J8YJO PUD SUOIHE LI
upds 0} 8oUDl|dWod/Do s1azZp|g|In] Uo spodal

2oUD|dWOD) 4 HDJ PUD ¥ LD SISZDIFI0Y O} J1ajoy

'SOPOD |DO0] YjIM 8OUDPIODDD
Ul BWIDJ; poom aipBuad 0} smalds bBuroo|g

2IND35 IO POOM PUNOS O} AUO $}3300Ig [J0M JUNOW
POOM 18A0 BUIDPD|D [CIN}INLS-UOU UM S|[DA 104

\

[~ eoup}sig 8Bp3 wnuiuiy
[urg(/e-1] wuw og

T wnuwiuw

(.2/1-€) ww &g

2ouDjsig 26p3 wnuiuw
[uor/e-1] wwog

[

INFJWHOVLLVY AOOM

'$123204q uoljisodal pub aBoWBP

B/ 1T X P/ | IOYDUY MBIDS 8J8IoU0TD) XoH @U0DdD] X ¢ 1Z uoydo
"|98)s SSB|UID)S 10 ‘Ysiuy paioid UM 984S UOGUDD &g ||DYs SIaua)so4

juaipaquua WNuuIL

/\

aoupysig ebp3
winuiuiw (,8/€-1) Wi g i/

lndal ‘9zi51aA0 J0 pajpbBuocia
awoo8q sa|oy Jo ‘Bu Buunp
pabpwpp s 84210ucDd ogal jo
10312 21D SIOYDUD |DY} OS UOHISOd
‘PUNOS 84 JSNLU 9}810U0D

"DAW 07 UiBusijs 8421ou0D Uy —

aoubisig ebp3
wnuwiuw (.g/e-1) ww gg 1

Z X Jojawolp /1 ‘€ 1108 MM HIH X ¥ 1| uoydQ

Dapnjoul jou] SIsugisby 8[anuoy

ss2UYDIY] B}8IouoD

wnuwiuw (,91/51-g) W 0oL

(molaq aj0u s8s)
JOUDUD 8j2I0U0D -

(molaqg ajou a8s)
JOUDUD 2}210U0D) - 7

INIWHOVILLV 3133DONOD

S

Page 17 of 18



ZLiozleelS 9150410z | €L V0S| ,
A8 14 | L66L6706616 ['u91//] ww || o} Buyp seanbai sjoy Buyunow (g
JUSWIYDRYY 4HDd - @SISZOIq|IY @103 m | [V4} _O‘O_m—& ﬁc_ N\: wwi ¢ o} B P mw\__DUm& a0y OCZCDOE M¢
‘ON "OMd BV 1660606606 dVO aN3 € *.SN|d uoodny,, so padunouold +uoodn] (¢
“Q3UGHOY ATLOINLS §I LIVA NI | __me%—m %MM%_& '9©}21J0U0D O}u| MN
30 eo&oﬁ w_w(ﬁwﬂ%m%zwo.vzw%\m%w%um 12101 02101 SUOIPDIAAD JOLB}XS 10} PAPUSWILIODSI 21D SIOYDUD PaZIUDAILD paddip-joy IO [98)S SSajulD}s JUSIDAINDT (|
Y34 ONTIOND ENVEHOD Y¥36 ONINSS, 261 40 (5) € 1Og WM UiH
133404 33V SINZINOD S1i ANV ONIMVAA SiHL | i [ury] ww zol ['urz] ww g [urz/1-g] ww 9 e X Sle
1661606616 " u
16606 04606 s
’ : . - G) 1AS +PNIS-IBMOd SIOMO
| 12106 02106 1IAOVag [4 [ur ] ww zot [urg] ww og [urz/1-z] ww y9 beex.8/e
: E R Rt
wuwig{~asog-jsod ['ur ] ww zo| ['uz] ww og [urel ww 9z (7)) +C%WQ®~W.WX®U=D@
[Aitio jiun Bujjemp & mc_%f el Ldleosile TYAANYH C
l 1||OM] ‘)
JUBUISDLY 51812U0S (310DiE 17101 0710 | SNONNINOD : SSANNDIHL JONVISId (2) U HLd3a (1) NaNaLSY
IDJPUDH SNONUKUOD @SISZO|GII0Y @IPad JIFIDONOD WNWINIW | 3D03 WNWINIW INIWAIEGWT WNWINIW
Tl s NOILdIDSIA | "ON Wall
b\ r A *SUOIIDNUISUL S J8IN1D0INUDW Of BUIPIODDD PaJRISUl 8J [IOYS SIaUS}SD
\ MOT8q BIgDT U} WOk Pajodas Uobs 18UB S (1) 2U0 BURH $1ayonIq UobHY

2oupisIg ©6pP3 WNWIUIW
[u91/g] ww ¢'g "pIP S|0H — ['urg] ww og

/‘«mv_uoﬁ sy} uolyisodal

puo obowWopP IDdal ‘8ZISIBAO 10 PajpBuole
W08 sajoy Jo ‘Buyup Buunp pabowop
S| 9}2I0UO0D §| "IDgal JO 103D 1D SIOYDUD
DY} OS UOIISOd "PUNOS 89 SN 8}810U0D)

[1Sd 000€] PAW 0Z UibualS 81210U0D WNWIUIW

2ouD|sIq 86P3 WNWIUIN__|

[urzl wuwog I\___SSOUIOIUL 942I0U0D WNWIUIN TIVIANVH SNONNILNOD

['ury] ww zol

S

Page 18 of 18




