Structural Calculations

For

Block 2 Upgrade
St. Canice’s School
24A Brougham Street, Westport

These calculations are in accordance with:

AS/NZS 1170:2004 Structural Design Actions
NZS 3101:2006 Concrete Structures Standard
NZS 3404:1997 Steel Structures Standard
NZS 3603:1993 Timber Structures Standard
NZS 3604:2011 Timber Framed Buildings

Engineer: Initials:
Hugh Falkner HAF
Geert van de Vorstenbosch GV

Preamble:

The project comprises proposed upgrades to an existing single-storey timber framed
classroom block. These calculations pertain to the design of:

e Beams 1 and 2 and their associated supports and connections,
e Bracing schedule to NZS 3604,
e Specific bracing of cantilevered verandah roof posts

The ultimate limit state site wind speed has been determined as 37m/s (Medium) based on
data provided by Buller District Council staff.

The bearing capacity is to be confirmed on site by the Engineer.
The upgrade includes seismic strengthening to 100%NBS for a Building Importance

Level 2 structure, as per the Ministry of Education Guidelines for the Seismic
Evaluation of Timber Framed School Buildings (June 2013).

Date: Job No.
9 July 2015 40101



Schedule of Inspections
For
Block 2 Upgrade
St. Canice’s School
24A Brougham Street, Westport

We confirm that CERTA Engineering Ltd have been engaged to undertake construction
monitoring of the specific engineering design items to an IPENZ /ACENZ CM3 level and propose
to undertake the following site inspections:

No. Item of inspection Timeframe

1 Concrete piles Pre-pour

Pre-line or prior to building in to such an extent that
remediation work could not be carried out.
Pre-line or prior to building in to such an extent that
remediation work could not be carried out.
External verandah posts and Pre-clad or prior to building in to such an extent that
connection remediation work could not be carried out.

2 Internal beam and connections

3 Internal posts and connections

Notes:

a) The above items of inspections are the minimum required to enable CERTA Engineering Ltd to issue a PS4 — Producer
Statement Construction Review for the specific engineering design items.

b) The above items of inspection do not cover work constructed in accordance with NZS 3604:2011, for which inspections
are to be undertaken by the Building Consent Authority.

c) The Contractor/Builder is to provide CERTA Engineering Lid at least 24 hours’ notice of the requirement for an
inspection. The above timeframes are indicative, the Engineer and Contractor are to agree the timing of inspection prior
to work commencing on site.

d) The Contractor /Builder is to provide reasonable and safe access to enable works to be inspected.
e) The above schedule does not necessarily represent the actual number of inspections to be undertaken. The number of

inspections will depend on the construction method, sequence of the works and whether or not unforeseen conditions or
difficulties are encountered on site.

Date: Job No.
9 July 2015 40101



‘\ Building Code Clause(s) B1
ENGINEERS NEW ZEALAND 4‘. J40101

ACENZ

PRODUCER STATEMENT - PS1 - DESIGN

(Guidance notes on the use of this form are printed on page 2)

ISSUED: CERTA Engineering Ltd
TO: lan Rattray Building Consultant

(Owner / Developer)

TO BE SUPPLIED TO: Buller District Council

(Building Consent Authority)

IN RESPECT OF: Proposed Upgrade of Block 2, St. Canice’s School
(Description of Building Work)
AT: 24A Brougham Street, Westport

(Address)

Secs 393-396 445-447 town of Westport

We have been engaged by the owner/developer referred to above to provide structural design services
and construction monitoring of specifically designed elements in respect of the requirements of
Clause B1 (B2 of specifically designed elements) of the building code for

All v | Part only as specified of building work:
- Specifically designed beams 1 and 2 outside the scope of
NZS3604:2011
- Bracing of the classroom block in accordance with NZS
3604:2011;
- Specifically designed bracing of verandah roofs.

The design carried out by us has been prepared in accordance with Compliance Documents issued by the
Ministry of Business, Innovation & Employment B1, VM1 & VM4 (foundations and retaining walls loads)

The proposed building work covered by this producer statement is decribed on the drawings titled
Block 2, St. Canice’s School, Westport and numbered S1.

On behalf of the Design Firm, and subject to:
) Site verification of the following design assumptions: Bearing capacity of excavated
foundations to satisfy the requirements of NZS3604:2011 and to be confirmed on site by
council inspector.

(i) All proprietary products meeting their performance specification requirements;

| believe on reasonable grounds that a) the building, if constructed in accordance with the drawings,
specifications, and other documents provided will comply with the relevant provisions of the Building Code
and b), the persons who have undertaken this design work have the necessary competency to do so. |
also recommend the following level of construction monitoring:
(Jcm1 [Jem2 [X] cM3[] CM4 [] CM5 observation services.

(Engineering Categories )

I, Stuart Preston am CPEng # 138744

I'am a member of: IPENZ and hold the following qualifications: BE(Civil), MIPENZ, CPEng

The design firm issuing this statement holds a current policy of Professional Indemnity Insurance no less
than $ 200,000*.

The Design Firm is a member of ACENZ

SIGNED BY Stuart Preston ON BEHALF OF CERTA Engineering Ltd

Date 9 July 2015 (Signature).....c——..7 7.5 =

Note: this statement shall only be relied upon by the Building Consent Authority named above. Liability under this statement accrues to the Design Firm
only. The total maximum amount of damages payable arising from this statement and all other statements provide to the Building Consent Authority in
relation to this building work, whether in contract, tort or otherwise (including negligence), is limited to the sum of $200,000*.

This form is to accompany Form 2 of the Building (Forms) Regulations 2004 for the application of a Building Consent.



GUIDANCE ON USE OF PRODUCER STATEMENTS

Producer statements were first introduced with the Building Act 1992. The producer statements were developed by a
combined task committee consisting of members of the New Zealand Institute of Architects, Institution of Professional
Engineers New Zealand, Association of Consulting Engineers New Zealand in consultation with the Building Officials
Institute of New Zealand. The original suite of producer statements has been revised as at the date of this form as a
result of enactment of the Building Act (2004) by these organisations to ensure standard use within the industry.

The producer statement system is intended to provide Building Consent Authorities (BCAs) with reasonable grounds

for the issue of a Building Consent or a Code Compliance Certificate, without having to duplicate design or

construction checking undertaken by others.

PS1 Design

Intended for the use by a suitably qualified independent design professional in

circumstances where the BCA accepts a producer statement for establishing reasonable
grounds to issue a Building Consent;

PS2 Design Review

Intended for use by a suitably qualified independent design professional where the BCA

accepts an independent design professional’s review as the basis for establishing
reasonable grounds to issue a Building Consent;

PS3 Construction

Forms commonly used as a certificate of completion of building work are Schedule 6 of

NZS 3910:20031 ; or Schedules E1/E2 of NZIA’s SCC 2007 2

PS4 Construction Review Intended for use by a suitably qualified independent design professional who undertakes
construction monitering of the building works where the BCA requests a producer
statement prior to issuing a Code Compliance Certificate. This must be accompanied by
a statement of completion of building work (Schedule 6).

The following guidelines are provided by ACENZ,
IPENZ and NZIA to interpret the Producer Statement.

Competence of Design Professional

This statement is made by a Design Firm that has
undertaken a contract of services for the services
named, and is signed by a person authorised by that
firm to verify the processes within the firm and
competence of its designers.

A competent design professional will have a
professional qualification and proven current
competence through registration on a nationai
competence-based register, either as a Chartered
Professional Engineer (CPENg) or a Registered
Architect.

Membership of a professional body, such as the
Institution of Professional Engineers New Zealand
(IPENZ)or the New Zealand Institute of Architects
(NZIA) provides additional assurance of the designer's
standing within the profession. If the design fim is a
member of the Association of Consulting Engineers
New Zealand (ACENZ), this provides additional
assurance about the standing of the firm.

Persons or firms meeting these criteria satisfy the
term “suitably qualified independent design
professional”.

Professional Indemnity insurance

As part of membership requirements, ACENZ requires
all member firms to hold Professional Indemnity
Insurance to a minimum level.

The Pl insurance minimum stated on the front of this
form reflects standard, small projects. If the parties
deem this inappropriate for large projects the
minimum may be up to $500,000.

Professional Services during Construction Phase

There are several levels of service which a Design
Firm may provide during the construction phase of a
project (CM1-5)3 (OL1-OL4)2. The Building Consent
Authority is encouraged to require that the service to
be provided by the Design Firm is appropriate for the
project concerned.

Requirement to provide Producer Statement PS4

Building Consent Authorities should ensure that the
applicant is aware of any requirement for producer
statements for the construction phase of building work
at the time the building consent is issued as no design
professional should be expected to provide a producer
statement unless such a requirement forms part of the
Design Firm’s engagement.

Attached Particulars

Attached particulars referred to in this producer
statement refer to supplementary information
appended to the producer statement.

Refer Also:

1 Conditions of Contract for Building & Civil
Engineering Construction NZS 3910: 2003

2 NZIA Standard Conditions of Contract SCC 2007
(1st edition)

3 Guideline on the Briefing & Engagement for
Consulting Engineering Services (ACENZ/IPENZ
2004)
www.acenz.org.nz
www.ipenz.org.nz
www.nzia.co.nz



NOTES:

/ WALL TORFLATE 1. REFER ARCHITECT'S DRAWINGS FOR
| DIMENSIONS, UNLESS NOTED OTHERWISE. DO NOT
— < SCALE OFF THIS DRAWING. DIMENSIONS TO BE
' CONFIRMED ON SITE PRIOR TO STEEL FABRICATION.

= = 2. ALL BOLTS TO BE GRADE 8.8 UNLESS NOTED
OTHERWISE.

2 MULTIGRIPS
AT TOP OF STUDS

M12-800 T 3. STEEL GRADES:

b —— BM1/BM2 2/360x45 hySpan - HOT ROLLED SECTIONS 300MPa

TIMBER BLOCKING EACH SIDE
OF BEAM, REFER ARCH
L]
MULTIGRIP TO TOP < M12x100 COACHSCREW

AND BOTTOM
OF BEAM

4. ALL BOLTED TIMBER CONNECTIONS TO HAVE
50x50x3 WASHERS.

5. ALL EXTERNAL BOLTS, NUTS, WASHERS AND
OTHER STEEL CONNECTORS TO BE STAINLESS

BM1/BM2 2/360x45 hySpan
T STEEL.

100x100x10 EA,
50 LONG,
AT 400CRS

MAX (FOR ATTACHING
\ DOOR TRACKS)

6. ALL INTERNAL STRUCTURAL STEEL TO BE PAINTED
IN ACCORDANCE WITH SYSTEM DESIGNATION
AS/NZS 2312/AKL1 BEFORE DELIVERY TO SITE. ANY
AREAS DAMAGED TO BE MADE GOOD UPON

SECTION /A
SCALE 1:10 U INSTALLATION.

i
I
Ll
TT
L

I

7. ENGINEER TO INSPECT ALL STEEL CONNECTIONS
PRIOR TO CLOSING IN. ENGINEER REQUIRES 24
HOURS NOTICE BEFORE ANY VISIT.

<<

-M12 S/STEEL BOLT
=M OLTS 8. TIMBER TREATMENT:

140x45-450 JOISTS —\ 140x45-450 JOISTS —\

(REFER ARCH) (REFER ARCH) 9. ALL EXTERNAL POSTS SHOWN TO BE TREATED TO

TPC SPECIFICATION H5.

GIB HANDIBRAC
(REFER ALSO TO [d

i
i
|

I
1l ‘

190x90 SG8 H3.2 —— T

s _]
BRACING PLAN) T \ |, — 90x90 SG8 H5 TREATED T \ l— PROPLAM PLP150
BEARER (REFER ARCH g 11. EXTERIOR TIMBER NOT IN CONTACT WITH
FOR INTERMEDIATE

POSTS H5 TREATED POSTS
il 10. TIMBER IN CONTACT WITH GROUND TO BE
/
WALL BOTTOM GROUND TO BE TREATED TO TPC SPECIFICATION
BUATE PILE SETOUT) H3o

TREATED TO TPC SPECIFICATION H4.
BM1/BM2

12. EXTERIOR WALL FRAMING TO BE TREATED TO
CONNECTION DETAIL TPC SPECIFICATION H1.2.

Sl

-

REFER ARCH

150
|
REFER AQ

SCALE 1:10 N N2 Y O
13. IT IS THE RESPONSIBILITY OF THE CONTRACTOR
TO ENSURE EXISTING STRUCTURE IS ADEQUATELY

SUPPORTED DURING CONSTRUCTION.

( CLIENT A

IAN RATTRAY BUILDING CONSULTANT

1100
1100

J

(*"HT'OCK 2, ST. CANICE'S SCHOOL
24A BROUGHAM ST, WESTPORT

Lower Hutt Office
Tel: 04 566 8004
c E RTA Level 1, 14 Laings Rd
3 P.O. Box 30 535
= ENGINEERING .-iceerar.’
WEST VERANDAH POST DETAIL (NORTH END) EAST VERANDAH POST DETAIL (TYPICAL) ———— S _smigons
o SCALETZ0 DRAWN: GV APPROVED: HAF
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Project: St Canice's School Date: 30-Jun-15
Location: 24A Brougham Street Engineer: GV
Westport Job No. 40101

DETERMINATION OF AS/NZS1170 SEISMIC COEFFICIENT
Applicable to Structure Of Period T < 0.7 Seconds
Base Shear Force V = C4.W,

Location = ;\,,,eswottl' v First Mode Period (>0.4 sec) = 0.4 - State = Ulimate
Site Subsoil Category Deep/Soft Soil (Class 5;_ v Structural Ductility Factor p = e
From AS/NZS1170 C(T,) = 3.00 Sy, = 0.7
C(T) = Cy(T()RZN(T,D) = 0.90 = 1.00
K,=(p-1)T,/07+1= 2.14 = 0.30
Cd(T,) = C(T)Sp/Ku = 0.29 N(T,D) = 1
EQUIVALENT STATIC METHOD Building Weight Determination
Roof Classblock Roof 0.35 kPa x 341m2 119.4
Walkway Roof 0.30 kPa x 77m2 231
1/2 Walls External 0.35 kN/m x 83m x 3.9/2 .4 472
1/2 Walls Internal 0.30 kN/m x 39m x 3.9/2.4 19.0
W Roof = 208.7
Sub Floor Area Lower Floor 307 m2
1/2 Walls External 0.35 kN/m x 83m x 3.9/2.4 47.2
1/2 Walls Internal 0.30 kN/m x 39m x 3.9/2.4 19.0
Floor 0.4 kPa x L.F. Area m2 122.8
Seismic Live 0.3 x 3.0kPa x S.F.area m2 x LLR 138.2
W Lower Floor = 327.2
Floor LLR (%) (Live Load Reduction Factor) 1¥,=0.3+(3+VA) where 1>v,>0.5 0.50
Wt = 535.8
[ V=Cdwt V= 157.5 kN
Bracing Distribution
Level Wi Hi WiHi Ratio WiHi/SumWiHi Vi=0.92(Ratiox V) | ViCum. BU
(+8% V for roof level)
Roof 209 48 1002 0.773 124.6 1246 2492
Subfloor 327 0.9 294 0.227 32.9 157.5

536 1296

3151




GIB EzyBrace®2011 Software ('Sl—jgj

[Demand Calculation Sheet single storey vos/11]
Job Details

Street and Number Block 2, St Canice's School

Suburb 24A Brougham Street, Westport i
Lot and DP Number

City/Town/District

Designer & Date GV 30-Jun-15

Company Name Certa Engineering Ltd z,m,sz;r?z!g?ﬂ
Job Number J40101

Select Lining Option 10 or 13 mm GIB® Plasterboard =~ @7

Buildingipecification

Number of storeys single 4

Floor Loading | 2kPa 54

Foundation Type | subfioor >4

Cladding Weight (subfloor) heavy N4

Complete Single Floor
Single Floor Column only

Cladding Weight light o/ | A

Roof Weight light b4 %

Room in Roof Space no v v

Roof Pitch (degrees) 30

Roof height above eaves (m) 2.8
{Building height to apex (m) 7.6

Ground to lower floor level (m) 0.9

Stud Height (m) 3.9

Building Length (m) 31.7

Building Width (m) 9.7

Building Plan Area (m2) 307

Building Location

Wind Zone Medium ( swhLgd Earth uake Zone Soil Tvoe .
Select by Building Consent Authority Map 51 N‘LLSR 0. (] (D&E (deep to very soft) = W
or Preference Medium L Annual exceedance probability

Wind Region Preference selectgd v ! 1/500 (NZS3604:2011 default) v
ILee Zone Preference selected v

Ground Roughness Preference selected v

Site Exposure Preference selected Y.
| .'Il)_p-o-grapmc Class Preference selected v

Highlighted values below from Engineer's NZS1170:2004 specific calculations:

Bracing Units required for Wind Bracing Units required for Earthquake

Demand W (BU) Demand along / across E (BU)

subfloor Walls single Walls
along 993 578 subfloor single
across 3084 1833 EETEEETE

I\CERTA\JOBFILES\40100\40101\Design\40101 Bracing Schedule.xis



Block 2, St Canice's School, 24A Brougham Street, Westport GV  J40101

GIB EzyBrace® 2011 Software

SINGLE OR UPPER STOREY WALLS ALONG [ vosni
Lines Bracing Elements
1 2 3 4 5 6 7 8 9 | 10
Line Total | Line Label Bracing Available Angle to Element |Bracing Type| Supplier Bracing Units Achieved
Check Element No.| Wall Length | Bracing line | Height H (m)
L (m) (degrees) w E
653 A 1 1.3 3.9 BL1-H GIB® 96 83
2 2.5 3.9 BL1-H GIB® 185 160
3 2.6 3.9 BL1-H GIB® 192 166
4 2.5 3.9 BL1-H GIB® 185 160
5 1.3 3.9 BL1-H GIB® 96 83
556 B 1 2.65 3.9 GS2-N GIB® 160 140
2 5.2 3.9 GS2-N GIB® 314 275
3 2.65 3.9 GS2-N GIB® 160 140
1293 C 1 2.2 3.9 BL1-H GIB® 162 141
2 5.6 3.9 BL1-H GIB® 414 358
3 4.6 3.9 BL1-H GIB® 340 294
4 5.6 3.9 BL1-H GIB® 414 358
5 2.2 3.9 BL1-H GIB® 162 141

Wind Earthq.
[Totals Achieved w | 498% [ EQ | 100% | 2878 | 2501 |
Timber Floor, design limit of 120 BU/m accepted OK OK

ITotaIs Required (from Demand) I 578 m

I\CERTA\OBFILES\40100\40101\Design\40101 Bracing Schedule.xls




Block 2, St Canice's School, 24A Brougham Street, Westport GV J40101

GIB EzyBrace® 2011 Software

SINGLE OR UPPER STOREY WALLS ACROSS | V06/11
Lines Bracing Elements
1 2 3 4 5 6 7 8 9 | 10
Line Total | Line Label Bracing Available Angle to Element |Bracing Type| Supplier Bracing Units Achieved
Check Element No.| Wall Length | Bracing line | Height H (m)
L (m) (degrees) w E
595 M 1 9.3 3.9 BL1-H GIB® 687 595
346 N 1 24 3.9 BL1-H GIB® 177 154
2 3 3.9 BL1-H GIB® 222 192
716 (o} 1 9.7 3.9 BLG-H GIB® 716 716
346 P 1 2.4 3.9 BL1-H GIB® 177 154
2 3 3.9 BL1-H GIB® 222 192
550 Q 1 7.6 39 [BL1-H GIB® 561 486
2 1 3.9 BL1-H GIB® 73 63

Wind Earthq.

[Totals Achieved w | 155% | EQ | 102% | 2835 | 2552 |
Timber Floor, design limit of 120 BU/m accepted OK OK
[Totals Required (from Demand) | 1833 m

I\CERTA\JOBFILES\40100\40101\Design\40101 Bracing Schedule - Rev 1.xls



Block 2, St Canice's School, 24A Brougham Street, Westport GV J40101
GIB EzyBrace® 2011 Software
Subfloor Bracing Calculation Sheet Subfloor Along V06/11
Along | [ |
Bracing Line Bracing Elements provided Wind Earthq.
1 2 3 4 6 8W 9EQ
Minimum [Bracing Number
BUs Element or Length BUs BUs
Line Label [Req/Ach [No. Supplier |Bracing Type L (m) | Achieved | Achieved
a line totals 1 NZS3604 |masonry 4.5 31.7 9510 9510
w 9510] 2
EQ 9510 3
b |line totals 1 NZS3604 jmasonry 4.5 31.7 9510 9510
w 9510| 2
EQ 9510 3
C line totals 1
w 2
EQ 3
d line totals 1
w 2
EQ 3
e line totals 1
w 2
EQ 3
f line totals 1
w 2
EQ 3
(o] line totals 1
w 2
EQ 3
h line totals 1
w 2
EQ 3
| line totals 1
w 2
EQ 3
j line totals - 1
w 2
EQ 3
Wind Earthq.
[Totals Achieved | [ | 19020 [ 19020 |
OK OK

[Totals Required (from Sheet A) |

[ BEEm

I\CERTA\JOBFILES\40100\40101\Design\40101 Bracing Schedule.xls
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EX1NTIMG

Block 2, St Canice's School, 24A Brougham Street, Westport GV__ J40101
GIB EzyBrace® 2011 Software

Subfloor Bracing Calcuiation Sheet Subfloor Across V06/11
Along | |
Bracing Line Bracing Elements provided Wind Earthq.

1 2 3 4 5 6 8w 9EQ

Minimum |Bracing Number
BUs Element or Length BUs BUs
Line Label|Reg/Ach |No. Supplier |Bracing Type L (m) | Achieved | Achieved |
m line totals 1 NZS3604 |masonry 4.5 9.7 2910 2910
w 2910 2
EQ 2910 3
n line totals 1 NZS3604 |masonry 4.5 9.7 2910 2910
w 2910 2
EQ 2910 3
o line totals 1 NZS3604 |masonry 4.5 9.7 2910 2910
w 2910 2
EQ 2910 3
[¢] ~ line totals 1 NZS3604 |masonry 4.5 9.7 2910 2910
w 2910 2
EQ 2910 3
q line totals 1 NZS3604 |masonry 4.5 9.7 2910 2910
w 2910 2
EQ 2910 3
r line totals 1
w 2
EQ 3
s line totals 1
w 2
EQ 3
t line totals 1
w 2
EQ 3
u line totals 1
w 2
EQ 3
v line totals 1
w 2
EQ 3
Wind Earthq.
[Totals Achieved [ | I [ 14550 | 14550 |
OK OK

[Totals Required (from Sheet A) |

5=

I\CERTA\JOBFILES\40100\40101\Design\40101 Bracing Schedule.xls
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Job Name: Block 2, St. Canice's School Job Num: 40101 _~
Date: 8-Ju-15 [ [
Location: Eastern Walkway Posts Engineer: GV |

Cantilevered Timber Post Embedment Calculation Sheet

*
Post Embedment Calculations P
-
Hp = 2.88 m ]
P*= 0.78472 kN
M*| ] <
Determine moment ground level P* x Hy= M* T T
M* = 2.26 kN.m
Embedment soil rti VSIS i
mbedment soii properties M1 RV
y= 18 kN/m3 Logarithmic spiral Kp ((\\, % } l %/Q?\
¢= 30 degrees Kp=47 ,\Q\/f I ‘\if L
He= 11 m 2(Ha+He)= 7.96 /§(< Lo R
Bi= 500 mm Ko-Br.Hg.y = 56.301 &R
®= 05 2/% “ORR
T RTNY,
Horizontal Capacity of Pile -l B
OP = K, B.H y/2(Hy+HE) =  3.54 kN per pole OKAY
Depth of max pile moment = 0.16 m Max pile moment= 2.34 kN.m
Check post flexural capacity
Round SED post Rectangular Post
®OMb =0®k1.k20.k21.fb.Z ®Mb =dk1.fb.Z
®=0.8, k1=1, k20=k21=0.85, fb=38MPa ®=0.8, k1=1, fb=11.7MP
Pole Size @ = mm Diameter Post size d = 135 mm
Post size b = 135 mm
Gives Z = 0 mm®>  Z=0.0982@° Gives Z = 410063 mm® Z=d%6
Gives ¢M, = 0.00 kNm NO GOOD Gives oM, = 3.84 kNm OKAY
Check post deflection
E= 8700 MPa E= 4800 MPa
x = 0.00E+00 mm* hx = 2.77E+07 mm*
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Project: St Canice's School - Block 2 Upgrade Date: 9-Jul-15
Location: 24A Brougham Street, Westport Engineer: GV
WS  SNALKWAY Job No. 40101

DETERMINATION OF AS/NZS1170 SEISMIC COEFFICIENT

Applicable to Structure Of Period T < 0.7 Seconds
Base Shear Force V = C,.W,

L OBV ANIH A PILE,

v

Location= WETAM] First Mode Period (>0.4sec) =04  w State = | Yitimate
Site Subsoil Category \[Deepisio& s°.| (&ESSB)J T Structural Ductility Factor p = \*3' =
From AS/NZS1170 C(T,) = 3.00 S, = 0.7
C(T) = C(T4)RZN(T,D) = 0.90 R= 1.00
K,=(u-1)T{/07+1= 2.14 Z= 0.30
Cd(T4) = C(T)Sp/Ku = 0.29 N(T,D) = 1
EQUIVALENT STATIC METHOD Building Weight Determination
Roof Roofing 0.3kPax1.2mx 38.1m 13.7
1/2 Upper Walls External 0.35 kPa x 2.4m/2 x 31m 13.0
W Roof = 26.7
‘Subfloor Floor Area Walkway Floor 46 m2
m2
1/2 Upper Walls External 0.35 kPa x 2.4m/2 x 31m 13.02
Walkway Floor 0.3 kPa x Walkway Floor Area m2 18.3
Seismic Live 0.3 x2.0kPa x U. F.aream2 x LLR 20.4
Subfloor Cladding 0.14kPa x 0.2m x 38.1m 141
W Sub Floor = 52.8
Walkway Floor LLR (v/,) (Live Load Reduction Factor) 1/,=0.3+(3+VA) where 1>v,>0.5 0.74
Wt = 79.5
[ v=cdwt = 23.4 kN
Bracing Distribution
Level Wi Hi WiHi Ratio WiHi/SumWiHi Vi=0.92(Ratiox V) | ViCum. BU
(+8% V for roof level)
Roof 27 29 78 0.766 18.3 18.3 367
First Floor 53 0.45 24 0.234 5.0 234 468
80 101
[y . 7 y ~
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Job Name: Block 2, St. Canice's School

Location: 24A Brougham St, Westport

Job Num: 40101 >
Date: 1-Jul-15 ,
Engineer: GV B

Cantilevered Timber Post Embedment Calculation Sheet

d

)

*
Post Embedment Calculations P
Ha = 28 m A
P* = 0.2 kN
M*| | <
Determine moment ground level P* x H, = M* T T
M* = 0.56 kN.m
Embedment soil properti SIS i
mbedment soil properties % Lo W
y= 18 kN/m3 Logarithmic spiral Kp &KX /,’@ : : &/%\
é= 30 degrees Kp=47 §§ N "
NEEEEN =
HE = 11 m 2(HA+HE)= 7.8 % [ ;\\//}\
Bi= 500 mm K,.Br.He .y = 56.301 N R
®= 05 - Ry
’ NN z.\//»;
Horizontal Capacity of Pile el
OP = OK,.B.H  y/2(Ha+Hg) = 3.61 kN per pole OKAY
Depth of max pile moment=  0.08 m Max pile moment= 0.57 kN.m
Check post flexural capacity
Round SED post Rectangular Post
®Mb =®k1.k20.k21.fb.Z ®Mb =dk1.fb.Z
®=0.8, k1=1, k20=k21=0.85, fb=38MPa ©=0.8, k1=1, fb=11.7MP
Pole Size @ = 150 mm Diameter Post size d = 90 mm
Post size b = 90 mm
GivesZ= 331341 mm® Z=0.09820° GivesZ= 121500 mm® Z=d6
Gives ¢M,, = 7.28 kNm  OKAY Gives ¢M,, = 1.14 kNm OKAY
Check post deflection
E= 8700 MPa 4800 MPa

= 2.49E+07 mm*

m
nn

5.47E+06 mm*



" F14:06/02

Date SUJUN 1015 Eng. GV Job NIC;-U\O\ Sheet No. I \
Project «-—.
Lol 2, §T.ANKE § SCeor  WENITT L3
CALCULATIONS
INTAVA( Do i s LINTEL (ﬂﬂ) <tB/"IL)
¥ SWPPOITS  SALITING £AMAUNG,  OVAR DoAY AND  CS ovelgaxube, Do),
* Op fhs MNouwTsd € CCORTRIALLY FoM d o umtsL:
[—‘ [MPUES  TORSIN (v BEAM, = neens  T9 b6 RSN NI ENOS.
‘ ‘I . — existing wallframinbj
’Tme pinood ' ‘ i I A —r
T 0 /I _ ——— timber blocking |
, I BT 2/360x45 LYL hySPAN
- % : - g3 | timber lintel |
' oo Bq — 10mm Gib
- 11.2‘frammg B ‘ T Board lining
ck&ﬁx;"gs" N . ] /’ 41— Autex Composition
| %ohedspecaﬁf IRRRERN A (il |/ AR
. L eee—a] 1 ‘2l
T T iEs
e e | - - Timber trif
m™
 Cross Section Y-Y Detall  — (S Sliders
| ! Tocale & | 1 ‘ L klAg A .
‘ °?.‘?,<F - @ Overtaking doors
L
;\SOl 9 '
shov = 6.0n goof st oV p=R Y1 oferv Dar? Fnlr CLase(sarae 4y
tAAMIN & 0voft T O S UL
LOROING  pWNBILITIGy . A ST = o)
A 4 Yol /& }/Qwv 8
; O A
(Ao SOMBNTBLE  INBETINGE v - =




F14-06/02

L. DECLACTION 14 ok .

Mires = S-55 e < 3Ma (L&:éMinrmMA‘pL:D.ﬁ)::’)OM

‘mow 5 CRE '“ou/aw €LFECTS 2

To= O |y o o%»w n))A/)( 0145~ = 0.)0748 kM-(/,Q (9
= 03Uk vm' = 0T (o) 4 0UnSyp Sam = 00982
foon. Se ¢ mu,q ot Foflions  sEARATE Fo/t l/L

O WS 10N} ov&Lu&

T; (A’ 7.' aéhy\ 5/”0]\ — O J;} WI\’—

L —ol

A L anAJ

{' mdn 620150
Yor lu D?Glﬂ | |

e
*j'—'t x
\, _j__ —_— 3 Lo
i |
T'= 013w = o.?odzux‘r& *W"lM/’a< / 5.5mp S AT
| B LHm 180x30 /2 it

Date SUJUN 2075 Eng. o/ Job NO.QO"{)] Sheet No. M’
Project j
dLrouc 2, ST.ANIte'S S8/92L; \WE ST
CALCULATIONS
\/\’uAu.,= o)h/Lx ;Auf«m 0. w/vJL
ook = 150kax 0.0098 | = WwL (2~
N T srmewsu RN DZUML (4 T
NN = o 3Uhl (5" ) ovstualling
FROME  SIGLGAD  AnacIn (3 H56rS x(fw\,)
Dopac = 2 ene = SPAW  WwH i IWCLIES 2. )4 O FLECIaW
| |(3.“ | | i |
L PIOR  TRAGC 1S thitALLeD  LEUAL AR TAL  GEBITY LAY 15 AffLigy

ToRS 1w/




SUON :UOISIO] ‘SUON :[EIXY ‘SUON :BBUS ‘BUON :JUSWO} ‘SUON :dsig ‘612890°0 :PEOT ‘OF:} :oWeld - $9JEdS |
BdIN 'SSONIS ‘WL 'SUBL| 'S,6 100y ‘| [SSEIN ‘WNY WO ‘N3 :92104 ‘snis|e) :dws | ‘g,Ww/| Suaqg ‘B4 BN ‘WW 098G ‘W :uaT - syun |
LG LOLOY\UBISBA\LOLOY\00 L OV\ST 490NV LYIDN| ‘qor |

(0'0)

A

uedsAy 6yx09e-z L M AT uedsAH L W Juensa) jesausb oN |
RYINILETS ‘sjeus)ep |
v ING DN ONWYd  Tavm v
<
T\z#.o- N_, ﬁ W/N>YY0-
W/NAY0- W/NMY0- W/NAY 0~ W/NMY0-
v Y0 rms Y0 W/WNY80 0 !
W7WNY80 0 =< .
w/N 0~ ﬁ W/Np 0-
W/NAY'0- W/NMIY0- W/NMP0- | WNIP0- WK 0 |
W/NAY9'0-
v w/wNiso0-Y
WNYH0- T wywngo o- W/WNAE0"0- | W/WNMSO0- DRSS S | |
wNyo- HIRBIFRRD RGH E\Em&c-g ﬁ
wv3d0 LTz \ Q&bN\, Yol _
!
v W/WNXED 0- W/WNMSO'0- 4 q ,
W/NMY0- H/NHp Y0 0- | L1/ WNAIRDE0"0- | w/WiMAGBEE0°0- | W/ WNAHIDRIRE 6- W/ 0- !

W/NYY0- ARG E HNTEIRGE 6 BRSPS S BN W/N>Y0-
N3) @ Y1) ~yeod |
v W/WNYEQ'D-  w/wNig00-Y
Twnoiwo- | LI/ LINPOBREEO O | W/WINXEQQso- | W/WNHEDRES G|
WN>P'0- WNAY @Nty 0~ BNBIFBIRIGH B [ wnor GNP o O | RGO
W/NP90-

sk 0 &4, Uoeos

Sovo™7 5 M) —— I m

'sase0 peo

wd 2011 ‘'SLOZ INF L

L7 SH3I3ANIONT ONILTINSNOD dSI - €2°21 SSVYO 32VdS



T

SUON :UOISIO | ‘BUON :[EXY 'SUON JEayS ‘SUON JUBWIOW ‘ZG/8'G :dSIQ ‘OUON :PEOT ‘9p:] :alel] - $8]E0S
BdIN 'SSBNS ‘Ww suel] 's,6 100y ‘| :SSEIN ‘WINY (WO ‘NY 92104 ‘snisje) :dws | ‘g, W/ :Susq ‘B BN ‘Wi 098 ‘w ua - syun
LNE 10L0Y\UBISBA\L0LOY\00 L OV\ST IGO0 MY LYID\] :qor
uedsAy gyxo9e-z L M AT uedsAH L W Jiensal |e1euab oy
‘suonoasg S|eusiepy
wwg|-g-A
- wuwgl g- L
v wwig" L= A BL'C-A wuwgL-A \V4
<
wwgy z~A |
wwggg-: wwg/ g~ Auwgy z-:
v 9€°C-A Sv'Z |>o/ v
< |
|
wwoQ'g-A
wweo'z-: Wwg0 e~ A wwgy'z-A
v €9zA —— v _
4 i
- WWLY LA ww//z-A wuwegl e-A ww//z-A WWLY - A g
\‘\'\o\u\ J/o/
<
wwge'z-:A
wwyG z-: WWw/g'g-A Wwglizeghz-: -
o rezA PR, wwesia
<
. |
(0'0) |
X
N PSS - 7
R m%dmw Sare/L D 37330 o Ms) —— L m|
: S9SED PEDT

wd gg:L ‘510z Inr L

Q.17 SH3IINIONT ONILINSNOD dSI - €22} SSYO F0VdS



SUON :UOISIO| ‘SUON :[eIXy ‘SUON :Jedys ‘v9//Gp"Q JUSWO}\ ‘BUoN :dsiq ‘eUoN :peo ‘Op:| :dWeld - sg|e0g |

B4 $Sal)S ‘Www suel] ‘s,B 100y ‘| :SSBy ‘WNY (WO ‘NY 82104 ‘snis|a) :dwa ) ‘g W/ susq ‘BdiN B ‘Ww 288 ‘W :ua - spun
LN L0LOY\UBISaQ\L0LOY\00LOV\ST 490NV LYID\ g0 A

uedshy gyxp9e-z | A IATuedsiy L H Julessal |e1auab oy |
suoioes ‘sleusiep |

wNdizze  WNAEQ'E  wnyzze
\V/ i v
<
e NS Y
_ WNDIZE
v q v
<
€Y m W3}
v v
<

winre PNAE'S NI Gy,

w . .
Ezv_wc.vzv_mm 14 Eﬁgv_mm v

80V

(0'0)

. |
et s s i

AM 7 SJ QB\X,wJ W ose’l (MS) ——— cl |
'S8sEO pEOT |

wd gg:L ‘'SLozInr L AaL17 SY3IANIONI ONILTINSNOD dSI - €2°2) SSYO 30VdS

A




G000 :UOISIO] 'SUON :[EXY ‘SBUON :Jeayg ‘BUON JUBWOIN ‘SUON :dSsig ‘BUON :pPeoT ‘gp: | :eWeld - S9|EdS |
EBdIN 'SSBUS ‘WW suel) 's,6 100y ‘1 'SSEIN ‘WINY (WO ‘N 90104 ‘snisja0) :dwd] ‘g,Wwy] Susq ‘B4 B ‘WW 09S ‘W us - spun |
LINE 1LOLOY\UBISSA\LOLO\00 L OM\ST TIHEOMY LT 0N qor
uedshy Gyx09e-z L M TATuedsiH L W jutesnsai jeseusb oy |
RYI[IILETS ‘sleusjep
WNYZL0- ‘
v %
< ,
v \%
A |
Ez_lthm..m LUADION O
Mt wnyen 0 WNIED 0 WNYED'0 WNYED O _
WNY90°0- ,
\4 v
WNHEO WD <
N0 WNYZ0'0 |
WNY90°0- “
WNY90°0-
WNPHQ0- WNYLO'0- ﬂ
% %
<4
WNY
w 0- w ‘0- w ‘0-
NYS0'0 NISCEWISO0- WNASOIgL o~ c0'0 |
WNYG0'0- _
w 0-
Y Q WNYN-Q wNALL oY 5
NALU U WNYLLO
“
(o'0) WNY P |
X A0
: : o Wy |
f72v1\ Vol(s$3)Q oL (MS) ——  zH
A ﬂ J m.d\ .\h 'S9SED peoT |

wd €6:1 ‘510z Inr | .17 SH33ANIONT ONILINSNOD dSI - €2°2) SSVYO 30VdS



20

SUON :UOISIO| "SUON :[EIXY ‘SUON Jeays ‘SUON JudWOjy ‘euoN :dsiqQ ‘SUON :PEOT 'Op: | :aWel] - S9|eog |

BdIN 'SSONS ‘W ISUBL| 'S,6 100y ‘| [SSEIl ‘WNY WO ‘N 182104 ‘snisja) :dwa | ‘g, W/ SUsq ‘BN 1B ‘WW 098G ‘W :usT - SyuM |

LWE L0LOR\UBIS2a\L0LOY\00 L OV\STTI490MY.LYIO\:| Jqor |

uedsAy syx09e-z | M

NXgv'e

NXL'¢

N366°C

WN3S0'0

(0'0)

A

IATuedsAH | W
‘suonoag 'sjeua)epy

Julensal [esauab oN ;

N3ev'e [

N3S8°€ ”

Y

WNXEQ0-

<

o WNZLO- ;
NALGE !

WNX91°0

srol _ o |
ILoVYSTY ol (MS) ——  zm|
'S9SED PEOT] |

<

wd €5:1 ‘'GL0Z Inr L

A17 SYIINIONT ONILINSNOD dSI - €221 SSYO 30VdS



TIMBER COLUMN DESIGN
J 40101
MEMBER PROPERTIES
Member width b= 90
Member depth d= 90 mm
Effective length about x-axis Lax = 3900 mm
Effective length about y-axis Lay = 800 mm
Area A= 8100 mmA2
Section modulus about x-axis Zx= 121500 mm*3
Section modulus about y-axis Zy= 121500 mm*3
Moisture condition for k8 Dry
Timber grade MSG 8
Bending strength fb = 14 MPa
Compression strength fc= 18 MPa
Tension strength ft= 6 MPa
MEMBER DEMANDS
Axial compression N*c = 3.9 kN
Axial tension N*t = 0 kN
Strong axis bending M*x = 0.35 kN.m or 0 kN.m
Weak axis beding M*y = 0 kN.m or 0.1755 kN.m
MEMBER CAPACITY These moments take account of
eccentric loading if no moment
Post in Compression is applied to the pole. If a
moment is entered then they go
Strength reduction factor P = 0.8 to zero.
Load duration factor k1 0.6
One edge continuously restrained No
Slenderness coefficient S2= 43.3
Stability factor k8 = 0.16
[[_"Axial compression capacity _ ®Nnc = 11.13 kN ] BT
Post in Tension
Strength reduction factor D= 0.8
Load duration factor k1= 0.6
[ Axial tension capacity  ®Nnt=  23.328 kN | | OK
Post in bending
Strength reduction factor = 0.8
Load duration factor k1= 0.6
Parallel support factor k4 = 1
Slenderness coefficient S1= 0
Stability factor k8 = 1
| Strong axis bending capacity _®Mnx = 0.82 kN.m | | &5 K
|___Weak axis bending capacity _ ®Mny = 0.82 kNm | & OK _
Combined actions
Combined bending and compression
| Weak axis bending 12 0.57] L OK
| Strong axis bending 12 0.78] | OK
L Strong axis bending 12 0.53| [ OK
Combined bending and tension
| Tension and bending 12 0.43] { 0K

2]
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