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Introduction
1 My name is Louis Mervyn Robinson.
Qualifications and experience

2 | have a Bachelor of Engineering degree in Civil and Structural Engineering with
first class honours from the University of Canterbury (BE(Hons)), and a New
Zealand Certificate in Engineering with Distinction (NZCE(Dist)).

3 | am a Chartered Professional Engineer (CPEng). My practice areas are
structural, fire and geotechnical engineering. | am a member of the Panel of
International Professional Engineers (INtPE(NZ)). | am a Fellow of the Institution
of Professional Engineers, New Zealand (FIPENZ), and a Fellow of the New
Zealand Society for Earthquake Engineering (FNZSEE).

4 | have been involved in engineering since 1960. | have worked for the New
Zealand Railways, Utah Williamson Burnett on the Manapouri power scheme,
and Duffill Watts and King, consulting engineers in Dunedin and Invercargill.
During those periods of employment | studied part-time for the New Zealand
Certificate in Engineering. | obtained that certificate with distinction, which
allowed direct entry into the second professional year in the Bachelor of
Engineering degree course at the University of Canterbury, which | attended in
1966 and 1967. In 1967 | joined the consulting practice Bruce-Smith Chapman
and Amos in Wellington before co-founding Hadley & Robinson Limited,
Consulting Engineers, in 1968. | am presently a director of that company.

5 I have been active in the development of building standards, having served on
several committees of Standards New Zealand, including for NZS 3101:1982,
Design of Concrete Structures, and NZS 4203:1992, General Structural Design
and Design Loadings for Buildings.

6 I have also served on study groups of the New Zealand Society for Earthquake
Engineering, including on the group for Seismic Design of Reinforced Concrete
Walls and Diaphragms (published 1980), Structures of Limited Ductility
(published 1986) and most recently on the group that developed the guidelines
“Assessment and Improvement of the Structural Performance of Buildings in
Earthquakes” for the Department of Building and Housing (published 2006) and
on its revision, “The Seismic Assessment of Existing Buildings” (published 2016).

7 While this is not a hearing before the Environment Court, | confirm that | have
read the code of conduct for expert withesses contained in the Environment Court
Consolidated Practice Note (2014). | have complied with it when preparing my
written statement of evidence and | agree to comply with it when presenting
evidence. | confirm that the evidence and the opinions | have expressed in my
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evidence are within my area of expertise. | have not omitted to consider material
facts known to me that might alter or detract from the opinions that | express.

Preliminary Proposal (2013)

In 2013 prepared a preliminary report on possible restoration and redevelopment
of the Hydro Grand Hotel (see Appendix 1). The report included an objective to
restore the building to 100% of the new building standard (NBS). It used the
procedures in the 2006 version of the NZSEE (New Zealand Society for
Earthquake Engineering) Guidelines “The Assessment and Improvement of the
Structural Performance of Buildings in Earthquake”.

In 2013, an earthquake prone building was defined as one that would collapse in
a moderate earthquake, defined as one that produces earthquake effects at the
site one-third those of an earthquake that would be assumed for the design of a
new building.

Changes in the Act and the NZSEE Procedures

10

11

12

The recent changes to the building act now define an earthquake prone building
as one that reaches an ultimate limit state (a limit of strength or displacement
capacity) in a moderate earthquake. The difference in earthquake intensity levels
between reaching an ultimate limit state and reaching a state of collapse can be
quite large, so the recent changes have introduced an increased level of
expectation for buildings that are not earthquake prone.

The NZSEE procedures of 2006 that were used in the 2013 assessments already
used the concept of reaching an ultimate limit state, and that remains so in the
2016 versions. That is, the recent changes to the act and the NZSEE procedures
for assessment have not substantially changed.

| understand that nothing of substance has changed in the building since 2013. |
therefore expect that the analyses undertaken then remains valid today.

Current expectations

13

14

15

In my opinion the proposed work outlined in my 2013 proposal would achieve
100% NBS.

Advances in analytical techniques, material performance parameters and
knowledge since 2013 and our own experience suggest some improved detailing
might be adopted, but essentially the concepts would remain as then presented.

| have seen the costs estimates undertaken by Mr Le Fevre of Harrisons Quantity
Surveyors. These estimates were based on my 2013 preliminary proposal. The
estimate is $980,090 excluding GST for the structural strengthening work.
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16  This estimate is in the order of what | would expect for the structural

strengthening work for buildings of this kind.

Louis Mervyn Robinson

e Ko

1 December 2016
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Appendix 1

Hadley & Robinson Ltd

9 April 2013

Consulting Civil & Structural Engineers

David McBride
PO Box
Timaru

By email: David McBride Architect dd@davidmcbride.co.nz

Dear Sir

HYDRO GRAND HOTEL, TIMARU
RESTORATION and REDEVELOPMENT
Preliminary Structural and Fire Safety Proposals

As instructed, we have investigated the restoration and redevelopment of the historically significant
hotel in Timaru known as the Hydro Grand Hotel.

GENERAL REQUIREMENTS

As part of the restoration, several significant alterations will be necessary. Section 112 of the
Building Act will therefore apply. This requires that means of escape from fire and access and
facilities for people with disabilities is be upgraded to the standard required of a new building, as
nearly as is reasonably practicable. Any proposal to restore a hotel should consider safety and
access issues, so section 112 scarcely introduces anything that would not be upgraded anyway.

Alterations do not necessarily trigger any structural upgrade. However, sufficient work would be
required to remedy any earthquake prone condition. Otherwise, the general requirement is that the
building after the alterations is to comply with the building code to at least the same extent as
before the alterations. This generally means that the structure not be weakened.

The requirements for the use as a hotel after the alterations are not likely to be additional to or
more onerous than the requirements that applied for the previous use as a hotel, and so a change
of use would not apply. A change of use would trigger a general upgrade for structural behaviour
and fire rating behaviour. While this is not strictly required, because there is not to be a change of
use, we have assumed that the objective for the structure would be the same as for a new building,
as if a change of use did indeed apply.

There are other aspects that we assume would be part of the design brief. These include sound
insulation between floors and between bedrooms or suites—which is likely to be a quite
challenging design problem.

Taken together, it is assumed that the building will generally be upgraded to the standard required
of new hotel buildings.

Director L. M Robinson BE (Hons), NZCE (Dist), FNZSEE, MIPENZ (Geotechnical, Structural), CPEng, IntPE
469 George Street, PO Box 6068, Dunedin, Phone (03) 477 8923, Fax (03) 477 0608
Email solutions@hadleyrobinson.co.nz Website: www.hadleyrobinson.co.nz ‘&‘
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RETENTION of EXISTING
It is generally assumed that the external brick walls will be retained, stabilised as necessary
against earthquake by connection of the walls to the floors and to the roof.

The existing timber floors are also to be retained. They will require relining for fire resistance
following demolition of the existing lath and plaster ceilings. Additional ceiling may need to be
installed under these for noise isolation and the practicalities of plumbing installations.

Upper levels will generally retain the timber partitions. They will need to be relined after stripping
of lath and plaster linings with fire rated materials. These walls will be treated as load bearing and
also as shear walls stabilising the building against lateral loads from wind and earthquake.

Layouts for the ground floor have not been produced as yet, but it is envisaged that the level will be
generally fairly open spaces for the likes of reception, dining and conference facilities, restaurants
and bars. For that reason, steel frames are assumed to support the upper levels and provide
stability at through the ground storey.

GENERAL REQUIREMENTS for FIRE SAFETY

Risk Group

The hotel will include for temporary accommodation, though some permanent accommodation
might also be included. Risk Group for fire design will be SM, and the appropriate acceptable
solution will be C/AS2 which becomes mandatory from 10 April 2013.

Occupancy
When fully developed, each upper floor will accommodate 50 people (taken as the number of beds
for floor). Among other matters, this will permit just one stairway.

Alarms

In general the requirements for alarms are for a Type 5 system. This involves heat detectors in all
bedrooms and smoke detectors in all escape routes outside the bedrooms; plus additional smoke
detectors in the bedrooms. The smoke detectors in the bedrooms will sound a local alarm and
signal management to investigate if an actual fire has broken out. If it has, management will sound
the general (evacuation) alarm. In addition, the heat detectors in the bedrooms and the smoke
detectors in the escape routes will sound the general alarm.

There is an option to install a sprinkler system. This has some advantages, especially for fire
resistance. That option should be pursued, but is not dealt with in detail here.

Fire Ratings
Fire ratings for life protection (e.g. protecting people escaping a fire) or for property protection (e.g.
protection of neighbouring property) is 60 minutes. This may be halved with a sprinkler system.

Fire Separations

Each bedroom or each suite (group of bedrooms with other spaces such as lounges and kitchens)
is to be fire separated from other bedrooms or suites and from the corridors. The fire resistance is
to be 60/60/60 without sprinklers and 30/30/30 with sprinklers. Doors into the corridors and safe
paths are to be fire doors, rated -/60/30 sm when there are no sprinklers or -/30/- sm when there
are sprinklers.

Safe Path Stairs

The single stair is to be a safe path. It is to continue as a safe path through all levels, including
through the ground floor, and discharge directly to the street. Any doors into the stairs are to fire
doors rated -/60/30 sm without sprinklers and -/30/- sm with sprinklers.

Hydro Grand Hotel, Timaru April 2013
Restoration and Redevelopment—Preliminary Structural and Fire Safety Proposals Page 2 of 6
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GENERAL REQUIREMENTS for STRUCTURE

Earthquake Proneness and Upgrade levels

Appendix A outlines the formal definitions of earthquake proneness. Essentially, an earthquake
prone building is one that would collapse in a moderate earthquake. A moderate earthquake is
defined as one that would produce an intensity of shaking at the site one-third the intensity that
would be assumed for the design of a new building. In terms that are not precise though common
and perhaps acceptable, this is expressed as 33%NBS (33 percent of new building standard).

With an obvious meaning attaching to an extension of this notation, 100%NBS means that the
building would not collapse in an earthquake with a level of shaking equal to that assumed in the
design of a new building at the site.

This building will be designed for 100%NBS.

Design for Earthquake
Appendix B describes the various parameters used in the design of structures. Design for this
building uses both the modal response spectrum method and the equivalent static method.

In brief, using the equivalent static procedure, design is based on a seismic coefficient of 0.23.

The external walls are assumed to contribute to the seismic resistance of the building. They need
to be connected into the walls and roof to prevent falling out of the building under face loading and
to accept shear loading along their plane to function as shear walls.

Otherwise the lateral force resisting system includes the partitions on the upper levels and the steel
frames through the ground floor.

Distribution of the forces requires diaphragms. This is assumed provided by the existing floors and
the new ceilings, which therefore require better than regular nailing. The roof is also assumed to
contribute. The most convenient means of providing that function at roof level is to install a new
ceiling there as well as under floors (because the existing lath and plaster will disintegrate if loaded
in shear).

Yours faithfully

L M Robinson
DIRECTOR

Hydro Grand Hotel, Timaru April 2013
Restoration and Redevelopment—Preliminary Structural and Fire Safety Proposals Page 3 of 6



Hadley & Robinson Limited—CONSULTING ENGINEERS

e | e
s ]

Appendix A: Earthquake Proneness

Legal Requirements—earthquake proneness
The test for earthquake prone buildings is defined in section 122 of the Building Act 2004, and in
associated regulations.

122 Meaning of an earthquake-prone building
(1) A building is earthquake prone for the purposes of the Act if, having regard to its condition
and the ground on which it is built, and because of its construction, the building—
(a) will have its ultimate capacity exceeded in a moderate earthquake (as defined in the
regulations); and
(b) would be likely to collapse causing—
(i) injury or death to persons in the building or to persons on any other property;
or
(ii) damage to any other property.

(2) Subsection (1) does not apply to a building that is used wholly or mainly for residential
purposes unless the building—
(a) comprises 2 or more storeys; and
(b) contains 3 or more household units.

The regulations referred to in s122 were promulgated in 2005/32 on 21 February 2005. Regulation
7 defines a moderate earthquake.

7. Earthquake-prone buildings: moderate earthquake defined

For the purposes of section 122 (meaning of earthquake-prone building) of the Act, moderate
earthquake means, in relation to a building, an earthquake that would generate shaking at the site
of the building that is the same duration as, but is one-third as strong as, the earthquake shaking
(determined by normal measures of acceleration, velocity, and displacement) that would be used
for the design of a new building at that site.

Hydro Grand Hotel, Timaru April 2013
Restoration and Redevelopment—Preliminary Structural and Fire Safety Proposals Page 4 of 6
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Appendix B: Earthquake Design Parameters

As a precursor to the analysis for earthquake effects using either the equivalent static or the modal
response spectrum methods, eigenvalue extraction analyses were performed. Sufficient modes
were extracted to ensure that 90% or more of the mass was mobilised. All modes were employed
in the modal response spectrum analysis and effects combined using the CQC method.

In the design of new buildings using NZS 1170.5, the seismic coefficient is derived as follows:

Cc(1)s,
k

u

Cd(T):

>(Z/20+0.02)R, >0.03R,

C(T) = C,(T)ZRN(T;, D)

In these expressions, T is the period of vibration in any mode. For the equivalent static procedure,
only the first mode is considered, and T is then replaced with T;.

For a short-period building in Timaru, assumed with 5% of critical damping, the hazard spectrum
has the following values:

Period, T, seconds Hazard spectral value, Cy(T), g
0.0 1.33
0.1 2.93
0.2 2.93
0.3 2.93
0.4 2.36
0.5 2.00
0.6 1.74
0.7 1.55
0.8 1.41
0.9 1.29
1.0 1.19
1.5 0.88
2.0 0.66

For the equivalent static procedure, a short-period building is taken as having a period of 0.4
seconds. The building is of ordinary risk, with no more than 500 people accommodated in it. With
the site remote from an active fault and composed of shallow soils,

C,(T))=2.36 Z=0.15 R=1.0 N(7,,D)=1.00
Hence,
C(1;)=0.354
In this building, there will be energy dissipation by two principal mechanisms:
1. Dissipation by ductile yielding, especially yielding of the structural steel frames and nails in the
timber floors and partitions. This is taken into account with the factor k, and also in the

structural performance factor S,.

Hydro Grand Hotel, Timaru April 2013
Restoration and Redevelopment—Preliminary Structural and Fire Safety Proposals Page 5 of 6
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“ 0.7
and
Sp =13-0.3u

If a ductility factor y = 1.5 is assumed for compatibility with the brickwork, k, = 1.29 and S, =
0.85,

C,(T,)=0.234

2. Dissipation will also occur through damping especially related to sliding shear in masonry.
NZSEE Guidelines, Section 10, suggests that 15% equivalent viscous damping may be
assumed for masonry, with similar sources of energy dissipation. This is taken into account by
the additional factor

7 0.5
. [_j 064
2+¢&

So, for the equivalent static procedure,
C,(1))=0.227
In the assessments undertaken on this building this factor is not taken as additional to that

arising from ductile yielding. However, it is noted that the two coefficients are compatible, at
roughly 0.23.

Hydro Grand Hotel, Timaru April 2013
Restoration and Redevelopment—Preliminary Structural and Fire Safety Proposals Page 6 of 6



- H0135M WA SLLE BT 0w [1vD pao sy TIV0S 20ZAON ALV . . e X3 5 W) s s .5 3000 07
10S Jo0zL NAVINILL 1TIH AVE 3HL 9¢-01 sseoUIBUT [2INPNS B _Mmc nsuoo  JLILA
NVIASOOT NOSO NSNS |~y o e INFWAOTIAICTY TALOH ANVYO OHAAH pr] uosuiqoy g Azjpey M

3Tw05 _ON 00 "3US \O & TT¥ »03HO CL HCLOVHLINOD "§TI¥Y_30 HUM S3"HO:d ANV SNCISNINIA TT¥ WHIHNOD PUEIRSP-S02 P MEwlL WHEgEL_ H.wfunguwnﬂm "—m%

05:L TS

NV1d HOOT4 ANNOHD ONILSIX3




S02

" | EXISTING FIRST FLOOR PLAN
\

12067

EXISTING FIRST FLOOR PLAN —
SCALL 1:50 _

HYDRO GRAND HOTEL REDEVELOPMENT
10-26 THE BAY HILL, TIMARU

LIl Hadley &Robinson Ltd

| Engi

nn Consulting Civil & Structural Engineers




RIS EL0ES P PAONSY TTv05 A0ZAON_ d1va SO0NIINNG 03 O 0= B90LLHE) 573 ZL2HED) INOHLTTI L3153 TOHOS

, "NAVIIL “TTIH AVE 3HL 92-0) ssopubu3 feimonns # o, Bunmsuoo  [LILA
€0S 1902} : 3 [eamonnS 8 IAID BupinsuoD
NVIGHOOHONOOIS ONLSKA |, .y = IN3WAOT3AIATY T3LOH ANVHO OHOAH P17 uosuiqoy g A2jper| I

wr \elsan NOISI3Y

,,,,,,,,,,,,,,,,,,,,,

T
£05 32D




01N gV EL0E P PAONSY TTv05 202 AN

aiva

"NYVAIL

TIIH AvE 3HL 9¢-01

sl1aauibug [einonig B IAID Bupinsuo) ::

v0S NYTd ONINGHLONALS 1902} .
i 40014 ANNMOYO GISOdOMd | = me — LININJOTIAIATY 13.LOH ANVHD OHAAH PY] UOSUIQOY ® \AN_T@I [ =] |

“3134INOD 03DHOANIZY 052X006ZX006Z 38 OL SNWNI0D TIV OL SOVd NOLLYANNOS
"SWV38 AMVIIRId 4O NOLLOINNOD HO4 TI¥130 O¥3H NWN10D OL HA43x

“SWY38 ¥58N0}F 38 OL SWY3E AYYANOOIS ANV AUV

*SHO $'6X90% 38 OL SNWNT0D M3N MOTTY

“G0S 133HS OL ¥3434 "IN0BY SLNOAYTONILSIXI A8 03 LYLOID SWY3E 40 SNOILISOd
*3/08V 38V NMOHS Siivad 11V

*SHvE ANV SLNVHNVLSIY

¥Od LNIWAOT13NIATY Y04 GIAOWTY AINNSSY SNOILLLYY ONILSIXA 1TV

3L0N

05l 3 IVOS

NV1d ONINTFHIONIHIS "HOO1d ANNOdH d3IsOd0odd

N
N £
£
e, ANN M%MQ& o
A, W R
2, Ve %
R S
&@ Y2 7
QM\, /o, .
e N o\ Rd
. 7/
7 .
\. o\ S<NNNT00 NIV MEN
;7
. ] Vs Y2
xsve/ 7/ Q \.
£ . 4
RN / \o ,
xS .
;@V / - \s
oem/ \. o‘ .
D \. 0\ ‘\
S0
. /\o V2
R4 8 \.
/s &OV R4 \o\ ,
/ SN, ” o+ -
’ WN» RN
288 \s NHITIOD NSk -I\AI-I-I-1-I-I-I-I-I-I-_I-I-
AWV NANIOO NV IIN—"gp m 1
BN \o A, |
. 7 ,Nve./ R ' .
. K 3
-c@\vwo 7/ K ;/ (‘ 1 _M _M
AVMW/ Afmshﬁmoea\ | “NWNN100 ONILSIX3 _m m W 1%
. (e ] 0 0
N VN A 2 4
g B, ; 2 2 5
El %o; 2 ./ y, 2 = ON 2
& RN 7 Iz z E 12 12
B R 12 4
s > * 12 El N |z 1%
g PR - i 8
& ROV - i £
& A l_:E ! I
£ T T T | T e s T
78 ik 4 z H =
P : 2 - 1 !
\w&&o o‘ Iz 1 | |
B4 ; : i :
Al A L M

V38 9N AYvVLd3L ONILSIX3 0
\\\um Cooo--

1§ 1

<

> |
-< .

g
>
2

ShQrT A

Wy3E v

W38 8N ARV,

Ple— ]

———Er

2l

=
a
X
o]

Wv38 8N AYV.LH3L ONILSIX3

mwﬂz?g@a&sﬂ-l-l-1---------”‘0
. "NINNTOD NIV M3N- =

w -

D1 AUVIIRG MIN

Wv38 8N AVLH3L ONILSIX3

et — e —

05 3epoii

3
S
s
£
S
3
8
-
=
T
- e
«mm\oo(« IS

W38 F5EN0LY AavONODSS MaN




01N IS ELOE P PAONSY TTv05 A0ZAON_ d1va
G0S NY1d ONINFHLONIHLS
oz ¥0014 LSHI4 3S0d0oyd on

NOISI3Y

EN]

190¢}

0V 1OVHLNOD

"NYVINLL “TTIH AVE 3HL 92-01
INJNdOTIAIA3Y T31LOH ANVYHO OHAAH

sl1aauibug [einonig B IAID Bupinsuo) ::

j&N comc_pom b \Aw__o@_l_ [ =]y |

08 10N 00118 T YOFHO 01 ~01 0¥ INOD S ¥ 1301 H I 53108 Y SNOISN:

0311 TWOS

"SY007Td TIv WYNTY OL MOTIV!

(4004 HIANN) ATYOLS ¥IddN OL ONITIFD INITIIAS GI9 WwgL MIN TIVASNI

*$3903 133HS LV 434INO3Y SY ONIYOOTE A0S ¥04 MOTIV

*4¥4 09/09/09 IAINOUd OL INMIFHAL 8IS WWSL HLIM SHOO T4 ANV SLSIOr 40 JAISHIANN INIT
“STIVM MHOMMOIME TYNYILXS OL 031108 39 OL SNOLILYVA TV

"4 09/09/09 IAINOHC OL INMIHAS 8ID WWEL HLIM S3AIS HLOS A3NM 38 QL SNO
“SONITIED NV SNOLLLLYYd WOH4 SONINI ¥3LS¥1d ANY H1v1 11V IA0WIY

“ONRHOOTH 40
NOILOZYIA S3LYOIANI

*IN08Y 3HY NMOHS SIWv3a TIvY
310N

(@3ATHD NMOHS) ¥IANN MHOM
1331S HOOT4 ANNOYD SMOHS SNV 1d

JI0ON

NY1d ONINFHLONIHIS dOO14 LSHIHd d3SOdOHd

LEL]

17 A4VANCJIIS

SANJOD NIVIN M3N

I

T

ST

RCCRZ I iRt

WY38 ¥28N0L ¥ AMVANODIS MIN

Iv38 8N AWVLYIL ONILSIXE

L~
"NWNT00 NIVA Emz\

/Eﬁm «mmao§>m<s__mm>>mz
"NINNT0D NIYW M3N

YIS TEENOtY ASYONODTS A

YSEN0LY AYVINIEd MAN

Wv3d ¥58Nn0}y A4VANOPES MIN

V38 vSaN0HF AdvaNOOIS MIN
V38 v5aN0LF AdVANOOHS MIN
WY38 PSENDLY ANYWIND M3N

V3§ v5al

TV 38 G AV L2 ONIISIXT

[

»

3\
ol

Wv38 8N AMVLH31 ONLLSIX3,

wvas

505 300




40 138 N

0311074

PaONSY TT405

202A0N

aiva

90S

N LTS

S7I¥13d ONINFHLONTHLS d3S0d0Hd

800
anr

Wi

\olsz NOISI3Y ENZ]

190¢}

0V 1OVHLNOD

"NYVINLL “TTIH AVE 3HL 92-01
INJNdOTIAIA3Y T31LOH ANVYHO OHAAH

sl1aauibug [einonig B IAID Bupinsuo) ::

j&N comc_pom b \Aw__o@_l_ [ =]y |

08 10N 00118

T Y0THO 01 ~O1 0% 1N

4101 H P S3T08 Y SNOISN A 17 FRHNGO

07 JT90S

V13a ONIXId STIVM OL
dY1NOIAN3dd3d SiSIor

LNONO 212 WIS HLIM
“ONVE 3134ONOO OINI S1108

1N0O¥O AXOd3 ANV Dm.j_w_a‘14

S1SIOr 004 ONILSIX3,

“INV1d ONIHOO T
¥3d Z STIVN Qv3aHLTOM WWB'2x09 HLIM
S1SION OL ONIIOOT4 ONILSIX3 VNI

*$1108 0ZUE ¥Od
Q3TIA YN 81X0G1X002:

370H Q311078

0zik WIS

NV 1d

S1S10M Y0014 ONLLSIX3 —

| — 31340NOD ONILSIX3

“SL708 0ZI'E ¥O4
[— 0377160 ¥N 81X061X002

0

TV

V13d ONIXId STIVM
Ol 7137Ivdvd S1SIor

*ONIXO0 T8 HOY3 40 3dlS HOYA
SLYA10 TYNODVIA NO <TIVN
VOAYd HLIM S1SIOf 30074 OL 314

'SY0 057 D ONINOOTE ¥IFNIL ANOS

Wv3g

| ——3L34ONOD ONILSIX3

*S1SI0f §007H ONILSIXI——

. “LNO¥O 212 WHIS HLIM
ONYE 313HONOD OLNI S1108
1N0¥9 AXOd3 ANY A37116a

of & ~¢—|—— 3134ON0OD ONILSIX3

nv3g

X

“TIVM MRS OLNI
wwog) 13S "SHO 0670
JOHONY NOOd3 Z1i

“HNV1d ONIHOOTH
¥3d ¢ 'STIVN QVIHLIOr WWg'zx09 HLIM
S1SIOF OL ONIHOO TS ONILSIX3 TIVNIY

*ONNOOTE NIFMLIE AYMOIA
S1708 HOYOD 9HA/Z HLIM D4d 052

71N
¥

*S1108 0Z/VE 404

QITING V1 81X051X002
0Zik ITVOS
NV1d

370H Q3LLOTS

Wv3g

S1SIOr 30014 ONILSIXT

Wv3g

~<1——3134ONOD ONILSIX3

ONDI20T8 N3IMLIE AYMAIN S1108
HOVOO 9LIN-T HLIM Odd 02—

*S1708 0ZW/E ¥4
|- a3TI8a VN 8LX051X00Z

“S1108 88 IAYHO 0ZW/E
¥O04 O3T0HA LY ONIXI4 1d 0L
OL HYM4 9 1¥31O T1d 01X08X0SZ-

Iivi3a

3Tv0S

.\ Wy38 ySEN0LY M3N

S r— + 4
8 -]
Ele + 4
ot Gvl ore Gy "Gl

| 1v310 ONIXId d 0zxS 1008

ONINOOTE HOV3 40 IS HOVA

S1v370 TYNODVIA NO-TIVN
VOAYd HLIM S1SIOr 0014 OL
03XI4 ONIO08 ¥I8NIL A0S

"ONILOOS 3LIHONOD
(Q30HOLNIZH 092X005ZX005Z —

T o

oS o

oLiL JTVOS

Av13a 3Sva NINMTO0O TVOIdAL

RECRZ EiRaE r
505 32D

00620062

0.1 ZTv0S

v13da

‘s1108
NOOJ3 02N/8 404 03 1TIa

“HYOM ©ORIE ONILSIX \

ONIXId dN3 V3G TvOIdAL

*S1708 £'8 3AVHO 0Z/E
04 Q3TIHA LY 1D ONIXIA 1d 01
OL¥VM4 9 1vI1O Td 01X08X0SZ

okl VoS

NV 1d

*$1704 €8 3AVHO 0ZN/E
04 Q3THA “LYI 10 ONIXIA 1d 0L
OLYUYM49 L¥I1O Td 01X08X0SZ

's1108
NOOJ3 02I/8 ¥O4 a3 TTIa
19370 ONIXI4 1d 0ZXG15X009

MYM 8 3LV1dISvE Td 0Z X 2008 MIN

‘WY38 ¥58N0LY MIN

“WY38 YS8N0LY MIN

W3S PSEN0L AN

"WY38 ¥SEN0LY MIN

"HVLHOW YOV A¥Q 02

*S1108 N0 0ZI/8 HOH
Q3THA “NANTOD SHO £'6¥90% OL

“NAINTOD SHO 5°6X907 MaN

052

0.1 =TV

“NWNT0D SHO §°6%90% M3IN

"S1708 8'8 3AVYO 0Z/ZE ¥Od
Q317140 1¥3T0 ONIXIA 1d 02 X3

"S1708 €8 3AVHO 0ZN/E ¥O4
Q3TN0 “YINILHLS SHO S'6X901
OLdVM 9 LVI1O 1d ULX0BK0SZ

NANTOO VOIdAL

‘a8l
'SLVT0 ONIXId 1d 0Z OL ¥VMd 9
“HANTASILS SHO G'6X907 MIN

€0z "09"09"09"cE
W38 $5aN0LY MIN

087 09" 0¢’ €02 cw
“SL708 8'8 3AVHO 0Z/ZE ¥OS
Q3TYA LVAT0 ONIXIA 1d 0Z X3
oLL 31708
1
.1

‘Wv3a peanoLy man—"|

"NINNT0D SHO §'6X907 MaN
'$1704 8'8 3QVHD 02N Z€ ¥Od

4]

*S1708 8'8 3AVHO DZW/E HO4
QITNYA ‘YINTAHILS SHO §6X90F
OL¥YM4 9 LVITO 1d 0LX0BX0SZ

a3771Ha 1v312 ONIXIS 1d 0Z X3 X
iz 7 /”/
— ' N
4444 ,vmva B
B G . — I — ———
& ) _
eyl T gt
N 7 \\ 7
'S1708 88 30vHD 0ZIE HO< N 27 0Fse0g 08" 0d's
Q374G "YANILAILS SHO S'6X907 =g
OLNYM39 Lv31D Td 01X08X05Z 2 "SL708 8'8 JAVYD 0ZW/E YOS
=l .0. A3 TIHA "HINIIHILS SHO §'6Xa0t
3 + “ & [ oL uvmd s 1va10 1d oLxosxosz
o [ele
7 057
>
“Nv3g 7SEN0LY MIN—"] _

“W¥38 $e8N0LY MIN

“WY38 SEN0LY MIN






