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[bookmark: _Toc152882230]Introduction

After looking at different habitable concrete structures from around the world what was found most suitable is the Sydney Opera House, this report will have decided on this building due to the different environmental factors it faces due to its location, along with its unique design, which at the time of the build was very advance in both design but the construction methods used before the build had been completed.

[bookmark: _Toc152882231]History 

Bennelong point located in Sydney harbour, got its name from the aboriginal leader. The pier has had many different uses over the years, which is now the location of the Sydney opera house. 

Before any construction has taken place on Bennelong Point, it was a small tidal island, made up of rocks and a small beach. In 1788 the land was used as a cattle point and then later used to burn piles of oyster shells (left behind from Aboriginal people) to make lime for cement mortar which then gave its name lime burner point. 

There have been two building on this Bennelong Point before the Sydney opera house, these include a brick hut built by it namesake and then in 1798 a half moon battery was built at the north end which was mounted with guns from the HMS supplies. 

In 1818 the island was connected to the mainland by rocky rubble which is the main foundation for the Fort Macquarie to be built. This rubble was then forgotten about until the land was being excavated for the construction of the Sydney Opera House in the late 1950’s.
(Historyhit.com, 2021) 



[bookmark: _Toc152882232]Design Plan

The Sydney Opera House started off as just a discussion at the performing arts centre for decades before it gained enough attention from the government to offer fund for the project. To find the right designer for the project, a competition was created where each designer paid a $10 fee to submit their designs to be judge. The competition guidelines came within a 25-page book, which included photos of the site along with the requirements needed for the new opera house. 
[image: page6image1292647792]

[bookmark: _Toc152830395]Figure 1 - shows the drawing requirements part one
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[bookmark: _Toc152830396]Figure 2 - part two of the drawing requirements













Although Jorn Utzon was not the first choice as leading Architect on the project, it was announced that the unknown designer had won the competition, due to the judges inability to put the drawings down as they believed this would be one of the greatest buildings in the world. 

The estimated cost to the project was 3.5 million dollars. 

Utzon design was one showing sculpture along with expressionism in the structure. He also made full use of the space at Bennelong point’s harbour side by doing this it allowed the building to be seen from all angles.

When creating his designs Utzon looked over many nautical maps to get as many outlooks as possible on the scope of the harbour. He had been inspired by the Kronburg Castle (shown in figure 3) which is in his hometown, this castle would become a natural reference point for Bennelong Point. Due to how its location of the castle also being located at a pier point. 
[image: Kronborg Castle | Hamlet's Castle, Elsinore]
[bookmark: _Toc152830397]Figure 3 image of Kronborg Castle
(visitcopenhagen.com, 2023)

Utzon design of the Opera house also differed from other designs as it has concert halls placed side by side, with the shell shaped roofs resembling both the Sydney cliffs and boat sails on the harbour. 

[bookmark: _Toc152882233]Utzon quickly got wrapped up in the excitement of his perfect building with both excellent design in the use of optimising the external and internal spaces, Utzon wanted to maintain these founding ideas throughout his work even though, as the construction work continued both the original aspiration and building changed around him. As the work continued his dream would eventually be unattainable and he would be forced to resign.
Materials Used

The main materials used for the project are reinforced concrete, polarized glass, and steel frames. 

The building itself is 180m long and 120m wide, the roof design is made up of 2194 pre-fabricated concrete ribs, with some of them weighing up to 15 tonnes, once built the roof was then covered in over one million tiles. 

The design also uses 6225m2 of glass, to act as a wall for both halls which look out over the harbour. Although there are many elements which are used to build the opera house due to its vast size, these items would all have an impact on the weight of the structure. 

[bookmark: _Toc152882234]Pre-Casted Shells

The unique design of the linking shell design came from the structure of a sphere which had been segregated by curves from the centre of the sphere which when pulled apart and stacked to form the shapes it was known for today. 

Each shell was made from pre-casted concrete rib segments which are all connected by a ridge beam, this is held together by a tension steel cable which was 350km long. 
The shells of the opera house were originally going to be designed by using parabola design, where all points in the curve would be spaced and supported equally but this design was determined unusable by the engineering team.

When trying to connect the ribs together different methods had been trialled but the one which was chosen was developed through the research, they had come up with a method of use epoxy resin which was used to bond the ribs together and also allowing it to maintain a smooth effect which was perative to Utzon design.

The precast ribs were then casted with ducts to carry the steal stress cables, 4100 duct were made with a totalling length of 70 miles. After the post tension was finished the ducts were then pumped full of grout to seal the steel cables from the outside elements. The rib structure was then also cladded with 3,382 chevron shaped prefabricated concrete tile lids which was then used to support the ceramic tiles. 

The tiles have a small spherical curve, so to keep these safe the bolted them down to the rib structure and sealed the with an epoxy sealant, this acts like a grouting to protect the space between the tiles. 

[image: A drawing of a blade
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Figure 8 Pre Cast Rib Design (gallery.records.nsw.gov.au, ND)
Construction Method

The construction of the Sydney Opera House was planned to be completed in three stages, over four years, the government wanted construction to start straightaway which Utzon agreed to, even though his designs had not been completed, this the meant that there were unforeseen set back to the project, including the budget and a swap over of the main designer. In total the project took fourteen years to complete and went over budget. 

The plan for building was for it to be completed in three stages – 

Stage one – was to focus on building the upper podium. 

Stage two – is the construction of the shells. 

Stage three – is the finishing the interior and fitting of the operation. 

(concreteconstruction.net, 2022)





[bookmark: _Toc152882235]Start of construction 

From the start of the project they came across problems, the first major issued they faced was the ground survey had not been carried out accurately, instead of tests being carried out it had been assumed that the land was going to be similar to the land surrounding it which was Hawkesbury Sandstone Rock but instead the land was made up of pools of sea water and rich soils, which meant that the land is not suitable to weight bearing. 



[image: page22image1731662432][bookmark: _Toc152830398]Figure 4 Site Description











To make the ground safe to be built on 700 steel cased concrete shafts, which were each one meter in diameter, these were then bored down into the North half of the site up to 25m below sea level. They also used mass amounts of concrete to fill the unstable rocks in the centre of the site. As it was thought the land would be stable to build on, it became and extra cost to the project and was just the start of the unforeseen costs. 

The second major problem they faced was the weight of the roof, this was part of one of the issues caused due to the designs being incomplete, meaning that they are unaware of the load bearing of the shells and the anchor points were unknown. 
(sydneyoperahouse.com, ND)
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Figure 5 Site Requirements
After 12 trials Utzon came to the idea ‘Spherical Solution’ which is discussed in the ‘Trust in the Yellow Book (1962)’ it advises how the ten roof sails are all segments of the same sphere, they has a 75m Diameter. By using this technique both the pre-casted ribs and post tension system could be made on site which allowed both design coherence and economies of scale.

When assembling the arches they invented a new type of crane which was shipped over from France, designed by a French contractor M.R Hornibrook these cranes along with mounts and assembly arches created removed any need of mass scaffolding during construction. 

[image: page20image1731649952]
[bookmark: _Toc152830400][image: page21image1731657568]Figure 6bRegulation to be observed















[bookmark: _Toc152830401]Figure 7 regulation to observed part 2

[bookmark: _Toc152882236]Material testing

There was structural engineers for each part of the construction of the Sydney Opera House the roof is made of pre-casted concrete shells, 12 shells were made in total along with concourse beams and glass walls. 

The concourse beam provide pedestrian and vehicle access to the building is one of the main features of the design with its pre-folded stressed concrete beams which support the base structure. Ove Arup was the designer of this structure and by combining the two different methods it allows for an expansive space, which is open enough to hold a box office without the need of structural columns. 

Wind Load
Testing had to be carried out on the curved surface of the sails as the bearing were unknown at this point. They did this by carrying out test in a wind tunnel which was the pioneering of the use of wind tunnels.  

When it comes to the glass wall which are found in between (say place) they have chosen laminated glass for the structure due to its strong durability and ability to be shaped on site. 
(arup.com, 2023)

Utzon designs were recognised as ground-breaking during this time – 

· The designs of the opera theatre were ahead of its time when they and it is known for it. 
· Being one of the first structures to use technology to geometrically map out the arches and find the best techniques for managing the design. 
· Ove Arup designed folding concrete beams to support the structure. 
· Ove Arup and his team also pioneered the wind tunnel testing.
· An innovated epoxy resin was made for the structure.
· The glass walls also pushed the boundaries due to the Meir size.
(Getty.edu, 2018)
[image: page24image1731672976]
[bookmark: _Toc152830403]Figure 9 Building Requirements
[bookmark: _Toc152882237]Potential Impact and Solutions

According to Getty EDU, each year the Sydney Opera House, will host more than 2,000 performances, where they will have around 1.5 million people attend. Along with the 8.2 million people who also attend the site for tourism. 

Due to this they want to make sure the site is renewed as well as treasured, to allow further generations. To do this they need to conserve the building itself, as the building has a lot of exposed concrete it has been subject to all elements for over 50 years. To ensure they can do this they have been rewarded a Getty Grant which result in a concrete conservation program being created which along with heritage policies and conservation management plan, they are able to keep Utzon’s vision while being able to use more modern techniques.

There are several students who have been allocated to find past reports (which have been lost) on the projects along with looking into ways to find new technology to allow non-destructive testing going forward.

[bookmark: _Toc152882238]Roof Sails

The roof sails are fully exposed to the marine environment, which could cause them to be vulnerable water damage, from either the ceramic tiles or if the grouting inside the post tension ducts ribs, so far the testing on this shows good outcomes to the areas they are able to access but they are looking for a less destructive method to test these area, it will also allow them to test the areas they don’t have access to. 

[bookmark: _Toc152882239]Roof Pedestals

At the base of the roof sails, they have steel reinforced structures which are not only exposed to the elements but also human touch. The main issue caused for these areas is rainwater runoff, which is causing both biological growths on the structure and erosion. Although trials have been carried out to try and protect this area, such as protective coating, nothing has been accepted as a good solution which will also not have an effect on the building. 

(Getty.edu, 2018)
[bookmark: _Toc152882240]Durability and Climate Resistance

One factor that needs to be considered with durability of the building against human use, when the opera house was only being spoken about it was always going to be somewhere which will have a high volume of human traffic, not only from walking around the harbour to marvel at the unique design but also for the car park and extra tourism to the sit needs to have constant monitoring on the erosion that could be caused, a planned then has to be put into place to rectify these issue so they don’t cause a larger problem down the line.
[bookmark: _Toc152882241]Comparison of steel and Concrete 

Both concrete and steel both have many advantages in their designs and durability, when it come to the Sydney Opera House the better choice for the main structure is concrete. Due to the exposure, it gets from the sea water, along with the warm climate, it is constantly exposed to excessive moisture and abrasion. Although steel can withstand similar climates, it would be quicker to corrode, meaning there would need to be more costs into maintaining the building’s structure.
[bookmark: _Toc152882242]Conclusion 

This report has shown the process of building the Sydney opera house and how although Utzon design were incredible, not enough planning had gone into the building before construction had started, which caused a lot of delay and was not cost effective to the project. 

Although there were setbacks, ultimately as the judges first believed this building is now and will be a well-known landmark in Australia, where people will travel from all over the world to see its beauty and grandeur. With the structure elements chosen to build the opera house and all plans to treasure the landmark, this building will be around for many years to come.

[bookmark: _Toc152882243]
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The following are the premiums which shall be paid by the Promoters within twelve weeks after the publication of
the award, i—

To the author of the design placed frst by the Asesors— 5000 (Australin
To the author of the desgn placed sccond by the Asessors— 3,000 (Austs
To the author of the d @ Awsrl
9. Competition No restriction is placed upon cither the number of drawings or the size of the sheets, but all sheets submitted by
Drawing cach competitor must be of a uniform size and delivered unmounted and preferably fla.
Requires
Drawings shall be in black and white (ink, pencil or photostat reproductions). The Asesiors do not require

elaborate drawings and would prefer them to be unrendered line drawings finished in black ink or pencil or black

and white reproductions of such media.

The tie should be placed at the bottom of each sheet, and should read.
“National Opera House, Sydney, Australia.”
No other title or identification marks are required except those necessary to identify the various drawings. Area

and room names in English should be placed within the area or room, not outside of it. Only important arcas
require identification,

10. Drawings Required A site plan showing proposal for development of the whole site o  scale of 1/40"

All floor plans necessary to ensure an understanding of the scheme, at a scale of 1/16 o oo full size

Diagram, or diagrams, showing principles which would be followed in obtaining satisfactory acoustics in the
auditorium,

A diagram, or diagrams, demonstrating that the sight lines are satisfactory from all parts of the auditorium for
different types of programmes.
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Authorship

Pue 6

A longitudinal and crosssection through the auditoriums at a scale of 1/16° = 1' o, or 1/200 full size metric
Principal levels are to be indicated.

Four main elevations at a scale of 1/16" = 1 o', or 1/200 full size metric

Perspective drawing of such clevation as the competitor may select as his main clevation and/or approach to
the building. The perspective drawing may be presented in any medium and any form the competitor may
desire ; the area occupied by the actual drawing shall not exceed 18" x 15° and should be mounted on one of

the uniform size sheets,

A ¥, or 1/a5 metric, deail illustrating any portions of both the exterior and interior of the building, and as

selected by the competitor, to fil one sheet of the drawings submitted.

A schedule of the principal materials proposed for the structure and finishes, (o be shown on one of the drawings.

Every set of drawings shall be accompanied by a report, which shall be in English and which should be as concie

a5 possible, explaining only matters which cannot be readily explained on the drawings.

The report must not be enclosed in an envelope, but must be securely tied or otherwise fastened to the site plan

The Assessors feel that the cost of the building cannot be limited to @ specific amount. 1t is stressed that although

and character, funds are obviowly not unlimited. Thus while

the contemplated project is one of national standing

extravagance cannot be entertained, compeitors are allowed to wie their discretion in submitting a des the
character and dignity asociated with this type of building. At the same time, they should bear in mind the necessty

for sound judgment 4s (o the financial implications.

Each design shall be accompanied by a declaration, signed by the competitor, or joint competitors, stating that the
design is his or her or their own work, and that the drawings have been prepared under his or her or their own

supervision.

This declaration shall be inserted in an opaque envelope, endorsed * Idey wax scaled and containing only

the name and address of the competitor and also a tracing of portion of the ground plan for identification purposes,
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Appendix 3—Desc ption of Site

The ste seleced is the promontory projecting into Sydncy Harbo

nd known as Bennelong Point.

Howe possibly unrivalled anywhere in |

1 fulfils al th

requirements of size, spaciousness and beauty o

the type of buikding to be crected upon it
The site is well located with regard to public transport, The approach
is possible by train, bus and ferry to Circular Quay adjacent o the
site. Private cars would approach mainly via Macquarie Sirect, and
less frequently via Gircular Quay which discharges into lower Macquarie
Street, There is no vehicular approach from Farm Cove.
Tt is andicipated that the east side of Bennelong Point will be served
by a ferry
Ample parking space can be found within casy walking distance of the
site and only a limited amount o

See paragraph No

To allintents and purposes, the site s & level one. ~All existng buildings

on the site will be remove
The site is bounded on the west by cxisiing wharves and whar
buildings—competiors are ac liberty o offer suggestions as (0 the
possible development of this front, on the At the existing
wharves and wharf buildings are demlished.

The boundaries of the site are indicated upon the ste plan, together

The Soil
The resuls of borings shown on the site plan would indicate that it

s undesiral ntemplate any excesive excavation. Bearing capacity

I the rock may be taken at 15 tons per square foot.

The Weather

1. Average annual rainfall for Sydney—46.93 inches.

Wettest months in Sydney are April (537, May (5057) and

June Driest months arc September 10 December.

Average daily hours of sunshine vary between 7.6 in November

Clearest months are Septembe Jniary

usive, when average hours of sunshine cqual or exceed 7. per

day throughout
Snow and fro

Lowest temperature recorded 35.7° F
136" F

Highest maximum reading
Greatet diurnal range of temperature 42,
Average wind speed B2 mph. Highest gust recorded 95 m.p.h
Wind gusts of 58 m.ph. or over have been recorded in all months,
Prevaiing wind dircction for the year is west, but varies between

cast and thecast from November b March

Strongest wind g, m dircctions between WN.W. and
SSE
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Appendix 4—Site Requirements

The following requirements form a part of the design considerations and must be related to the design of the Opera House—for this reason,

compeitors are asked (o submit a layout and development of the site which they consider appropriate to their scheme

The principal design requirements are

1. The building may be located anywhere upon the site, but should
not be placed right on the boundary of the site, cither on the cast
or the west. Location of the building and landscaping of the
remaining site are left entirely to the discretion of the competitors

A landicaped forecourt or square with considerable paving and

forming attractive setting and approach to the building from

Macquaric Street, The competitor has an  opportunity here of
suggesting the general * townscape " which he considers would add

most 1o the seuting of the Opera House

A corresponding landscaped arca on the northern  promontory of
Bennelong Point, overlooking the Harbour, should the scheme so

It should be assumed, insofar as the Competition is concerned, that
on the west side a Boulevarde link external to the boundaries of

the site will be provided between Gircular Quay and the Opera
House. Facilities for ferry services approaching e on- the

east will also be provided.

Service areas for kitchens and stages together with proper unloading

and loading faciliies.
Adequate areas for people arriving and departing by motor transport,

Accommodation for approximately 100 cars is required on the site

Primarily, these cars will belong to members of the orchestra,

administrative staff and invalid persons attending performances. The
major parking areas are available elscwhere within reasonable walking

distance of the ste

Garage accommodation for the public within the building itelf, is
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Appendix 2—A Summary of Relevant Regulations to be Observed

Competitors must comply with the Building Regulations set out below
1. T will be necessary for the buildings to be of “ Framed Fire-proof Restaurants and rooms not otherwise provided for—one (1)

Construction ” person to every 4o square feet of floor area

This means that the walls and structural members have fire Offices—one (1) person to every 80 square fect of floor area.
resistance ratings as determined by the Standard Fire Test of not

less than four hours for external walls, fire walls, isolated piers
and columns 3 of not less than three hours for bearns, floors, Toof
walls and girders other than as hercinbefore specificd and of not as remote from cach other as practicable
less than o hours for fire partitions,

Number of Esits.—Every room which is designed 1o be occupied

by more than 60 persons shall have at least two (2) doorways

No exit shall be than 100" distant from another

Note.~The above does not preclude the use of matcrials of a non
firc-reaiting type being applied (o any part of the strucure
afier the necewary fire-proof construction has been attained the widih of such passage shall be not less than 4 o or three-

6. Exit Passagawys.—Where exit suairs discharge into a pasageway

quarters of the aggegats wklhof the e

Auditoriums, restaurants, kitchens, bars, dressing rooms, toilet rooms,

and other spaces used for any purpose other than storage must be The minimum toilet facilities o be provided in cach section of the

xRt b i building shall be in accordance with the number of persons

system, estimated 1o oceupy such section in accordance with the following

schedule
No portion of the building used for any purpose other than for

housing plant or for storage must exceed 150' in height from . Femals
e b Sy

Diding s designed 1o

ground level,

Glazed windows may be used in the external walls of firep
buildings, provided that the space between the heads and slls of
those above is not less than 3° o° and that such space is constructed
of fireproof. material having @ 4-hour rating,

Exits shall consist of suirways, passageways o doorways. The
dimensions and capacity of exits shall be proportioned to  the

number of persons which the building is designed to accommodate

on any floor served by such exits, It may be asumed that the

number of persons which the building is designed to accommodate

on a floor shall be that as ascertained by taking the gross floor 1 ok cxcending
area devoted to each occupancy and applying thereto the scale S

Auditoriums and other places of assembly—one (1) person to weniences shall be calculated pro-rata with those st out

every 8 square feet of floor space above for 2,000 persons,
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Adequate wash basins are also to be provided in each toilet room. 10, Capacity of Respecive Halls—The approximate capacity of the

T may be assumed that the number of persons of each sex will be respective halls would be based on the figure of 5.8 t0 6 square feet

equal per person inclusive of aisles and cross over

8. Eits and Staicases—Each hall should have independent staircases Ssidg VAschmmpsation
and exits which must discharge directly on to an open space on 1
at least two sides of the building Aides 0 be a minimum widih of 3’ 6
The minimum width of staircases shall be 5. Staircases from Maximum number of seats besseen wall and aisle—7.

allery or circle shall be based on the following Maximum number of seats between aisles—14

300 persons—a staircases of & total width of 11’ with an This may be varied in the case of seating set out in concentri
additional width of 1" for every 30 persons or fraction. thereof ircles where there may be as many as 18 seats bevween aisles and

in excess of 300, 8 between aisles and wal,

Exdiyfiocn T fouy grotnd foorfegi coo) pemcm olaph Gallery Plaform.—No. platform in galleries formed to_receive seats

4 or more exits of an aggregate widih of 27 shall be less than 50" in widdh and no such plattorm shall be
i e R, wearer than & from the ciling or 20’ higher than the top.of the
ble Prascnium Wall—Shall be of fire resistant construction and fited with
an approved rigkdframe fire curtai
1400 10 1, 5 Suge Soke Ecape—A smoke escape having an area of at lesst
1600 i 1/10th of the total area of the stage shall be constructed over the
e centre of the roof at the rear of the stage
1,700 t0 1,800 J 4 Dressing  Rooms.—Dressing rooms, ete., for Artists and Musicians
11800 0 shall not be placed under the stage. or under the. auditorium.
They should be arranged in  section separated from the sage by

and for more than 3,000 persons there shall be an increase of All dresing rooms shall be connceted with independent  exits
V67 for each additional or fraction. thereol, Escapes from the dresing rooms and the stage are 1o be provided
at both sides
Ventilation.—All parts of the building should be properly and
effciently ventilated by means of an approved mechanical plan Ventilation and Generating Plants, ete.—All heating and generator plants
50 as (o provide for the complete change in the building nd the like shall be isolated from the auditorium, the stage and
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Appendix 5 — Building Requirements

The Competition is intended t0 select an Architect and a design for the proposed new Opera House

Competitors should appreciate that it is

unlikely that the winning scheme would be crected without variation and that in consequence, the Promoters seek a sound basic scheme by a

competent Architect

For this reason, mandatory requirements are limited and are listed below in Items 1 and 2 in order of their importance

1. There shall be two halls—one large hall and one small hall. The
large hall should seat between 3,000-3,500 persons. ~ The small hall
should seat approximately 1,200, persons

The large hall to be designed for use for the following pur

) Symphony Concerts (including organ music and soloiss)
b) Large-scale Opera.

) Ballet and Dance

d) Choral,

(¢) Pageants and Mass Meetings,

2. The small hall o be designed for use for the following purposes

) Dramatic Presentations,
b) Intimate Opera.
<) Chamber Musi
@) Concerts and Recitals,

() Lectures,

The requirements under 1 and 2 above, have been listed in order of
priority with respect to the attention which should be given o their
specialised building needs,

It is expected that ideal conditions will be provided as far as posible
acoustically, "visually “and in- connection with stage and orchestral
facilities. ‘Compromises which will prejudice the entirely satisfactory
performance of a function with & higher priority in the above list should
not be made,

Competitors must provide adequate accommodation as follows

1. A large organ for wse in the main hall. The siting of the organ

must not, of course, prove detrimental to stage facilities for opera.

2. Separate rehearsal rooms for orchestra, choir and other performances
t'be provided for each hal

3. Broadcasting centre—which may be located anywhere in the building
and which will be used 1o control and operate the broadeasts and

Pae

elevision. An area of ot less than 300 feet
for wiring, no other fucilties are needed,

i required. Except

Full stage facilities for both halls and a small projection booth in
the small hall

Access 10 the small hall independent from access 1o the large hall,
The public arcas of both halls may be linked at some point, but
this is not mandatory

A restaurant to seat approximately 250 people with lounge, cloak
rooms, bar and all the usual accoutrements, easily accessible from
the exterior for day-to-day use

While these restaurant fucilities may well be associated with the
patrons auending the Opera. House, 1t s also. intended that the
Yestaurant sh

Id form & separate revenue producing. element and
an amenity to the general public

Adequate light refreshment rooms and separate bars for. theatre

in_the building. - Competitors should give consideration
pe of programmes (o be given in the halls, and that some
of these will last for & considerable time with numerous and some.
what lengthy intermissions

patrons wi

Two meeting rooms, One to scat approximately 100 people and
the other, 200 people. These are to. have raised platforms and
level floor. _They are intended (o be used for formal meetings
groups interested in general cultural subjects as well as for dances,
exhibitions and_ such similar functions. 1t would be an advantage
if they could be adjacent (o each other and be separated by movable
partitions. If food could &

their value

Necessary foyers and public arcas, circulation, public amenities, stage
and back-scige facilites, service rooms, ticket ofices and administra
tive offices, etc, as needed for the functions which are anticipated
o take place in this building,

on with the fo
the schemes submitted.

The proposals made by competitors in connec

will contribute substantially to the evaluation
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