Structural Calculations

For

Proposed Seismic Strengthening
at
Block A, Sacred Heart College
65 Laings Road, Lower Hutt

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:
Stuart Preston SRNP
Geert van de Vorstenbosch GV

Preamble:

The project comprises proposed seismic strengthening to an existing 2-storey school block.
The school block consists of three seismically separated structures, herein labelled the Main
Block (which includes the 1975 extension), The Prefects Wing and the Staff Wing. Lastly,
there is a brick wall along the south boundary that is supported by an in-situ reinforced
concrete frame that is also proposed to be seismically strengthened.

Building Descriptions:

Main Block: The original 1955 structure is a 2-storey building with a concrete first floor and
suspended timber ground floor. The transverse ground floor walls are predominantly in-situ
reinforced concrete, with two 2-storey longitudinal in-situ reinforced concrete walls at the west
end of the block. The walls at first floor level ate predominantly timber framed (with the
exception of the longitudinal walls mentioned above) supporting a timber-sarked corrugated
steel roof. All concrete walls are supported on shallow foundations. There is brick veneer to
the ground floor south wall and below window sill height on the north ground floor wall.

The 1975 addition consists of a reinforced concrete first floor supported by concrete-encased
steel beams and columns. The lightweight roof is supported by steel portal frames with timber
framed partition walls in both directions. The ground floor columns are supported by shallow
concrete foundation pads connected with tie beams.

Prefects Wing: This is a 2-storey timber framed structure with lightweight claddings except to
the ground floor south wall, which has a brick veneer.

Staff Wing: This 2-storey structure consists of an in-situ reinforced concrete first floor slab
supported by four in-situ reinforced concrete columns. The first floor is timber framed walls
and a lightweight roof.

Detailed Seismic Assessment:
Certa Engineering Limited has carried out a Detailed Seismic Assessment (DSA) that has
determined there are a number of areas in the block that require seismic strengthening. The

Date: Job No.
23 February 2016 40249



outcome of the DSA is that this block currently has an equivalent seismic load carrying
capacity of 20% New Building Standard (%NBS).

The areas where seismic strengthening is required is as follows:
Main Block:
e Improve the lateral force transfer capacity of the roof and first floor to longitudinal
concrete wall connections;
¢ Improve the lateral force transfer capacity of the first floor to two ground floor
transverse concrete wall connections;
e Improve the flexural and shear capacity of the two longitudinal and selected
transverse ground floor concrete walls;
¢ Improve the lateral load transfer through the first floor slab adjacent to the south
longitudinal concrete wall:
e Improve the connection between the rafters and first floor walls; and
* Reduce the lateral load on the two longitudinal concrete wallls.

Prefects Wing:
* Reduce the seismic demand on the structure: and
* Improve the lateral load carrying capacity and distribution of the timber framed

bracing walls.
Staff Wing:
e Reduce the flexural demand on the four columns.
South Boundary Wall:
e Reduce the seismic demand on the concrete beams (that form part of the concrete
frame).

Seismic Strengthening Design:

The following description of proposed seismic strengthening increases the equivalent seismic
load carrying capacity of the block to 67%NBS.

Main Block:

e Fasten a continuous steel angle to the intersection of the roof and walls;

¢ Form new in-situ reinforced concrete flanges to selected ground floor walls;

e Shotcrete the two longitudinal and two selected transverse concrete walls;

» Construct an in-situ concrete slab extension between the original slab and the 1975
extension slab  (through the Prefects Wing upper stairway - this requires an
additional new roof beam due to the existing timber stairs being relocated);

o Construct a new in-situ reinforced concrete wall between two concrete-encased steel
columns. This includes a new foundation with Ischebeck Titan Rock Anchors at each
end of the wall; and

e Bolt the rafters to the supporting studs.

Prefects Wing:
» Remove the brick veneer to the south ground floor wall; and
* Reline some of the walls (including removal of two first floor windows along the south
facade) with Gib Braceline and Structural Plywood (EP1).

Staff Wing:
* Bolt steel frames to the concrete columns and first floor slab in both directions; and
e Weld together the laps of the longitudinal reinforcement of the ground floor columns.

South Boundary Wall:
» Bolt steel beams to the concrete frame columns and the brick wall.

Scala penetrometer soil tests indicate that an ultimate bearing capacity of 150kPa is achieved
at an approximate depth of 500mm below existing ground level.
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Schedule of Inspections
For
Proposed Seismic Strengthening
at
Block A, Sacred Heart College
65 Laings Road, Lower Hutt

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

No. Item of inspection Timeframe
1 Foundation subgrade IZ;Z: to placing hardfill, sand or concrete blinding
2 Foundation pads Pre-pour
Wall to Floor/Roof L
3 Connections Pre-pour of in-situ concrete walls
In-situ concrete flanges, walls
4 and slabs Pre-pour
Siaif Wl_ng s_teel frames and Pre-clad or prior to building in to such an extent that
2 connections; Boundary Wall remediation work could not be carried out
beams and connections '
6 Prefects Wing bracing Pre-clad or prior to building in to such an extent that
elements and roof beam remediation work could not be carried out.
. Pre-clad or prior to building in to such an extent that
/ Rafter to stud connections remediation work could not be carried out.
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.

¢) The Contractor/Builder is to provide CERTA Engineering Ltd 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.
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PRODUCER STATEMENT - PS1 - DESIGN

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

ISSUED: CERTA Engineering Ltd
TO: Mission Colleges Lower Hutt Trust Board

{Owner / Developer)

TO BE SUPPLIED TO: Hutt City Council

(Building Consent Authority)

IN RESPECT OF: Proposed Seismic Strengthening
(Description of Building Work)
AT: Block A, Sacred Heart College, 65 Laings Road, Lower Hutt

(Address)

LOT 3 DP 26955 SEC 955 HUTT DIST BLK XIV:
LOT 1 DP 51495 & LOT 2 DP 473782 ETC. (SACRED HEART) F3/666

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 | | Partonly as specified of building work:

- Main Block: in-situ concrete walls, slabs and flanges; timber rafter to wall
connections; roof to wall and floor to wall connections; new wall foundations

- Prefects Wing: bracing elements in accordance with NZS 3604:201 1, roof beam
BM1

- Staff Wing: steel frames between columns and first floor slab; welding of column
longitudinal reinforcement

- South Boundary Wall: steel beams

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),
however strength has been designed to satisfy 67% of design seismic loadings criteria specified in
AS/NZS 1170.

The proposed building work covered by this producer statement is decribed on the drawings
titled:Seismic Strengthening Block A, Sacred Heart College, Lower Hutt and numbered $1 to S5.

On behalf of the Design Firm, and subject to:
(i) Site verification of the following design assumptions: Ultimate bearing capacity of
excavated foundations to be a minimum of 150kPa.

(ii) 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:
dcm1 [OcM2 [ 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 $ 500,000*.
The Design Firm is a member of ACENZ

SIGNED BY Stuart Preston ON BEHALF OF CERTA Engineering Ltd

Date 23 March 2016 (Signature)....f%(
Note: this statement shall only be relied upon by the Building Consent Authority named above. Li ilky 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 fo the Building Consent Authority in

relation to this building work, whether in contract, tort or otherwise (including negligence), is limited to the sum of $500,000*
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 monitoring 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 national
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 firm 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
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MBL

Project: Block A Sacred Heart College Date: 8-Jan-16
Location: 65 Laings Road Engineer: GV
Lower Hutt Job No. 40249
DETERMINATION OF AS/NZS1170 SEISMIC COEFFICIENT
Applicable to Structure Of Period T < 0.7 Seconds
Base Shear Force V = C,. W,
Location = f Lower Hutt v First Mode Period (>0.4 sec) = B.;{* t State = Ultimate
Site Subsoil Category Deep/Soft Soil (Class D) v Structural Ductility Factor p= 125 w
From AS/INZS1170 C(T,) = 3.00 S, = 0.925
C(T) = Cy(T)JRZN(T,D) = 1.56 R= 1.30
Ky=(p-1)T,/0.7+1= 1.14 Z= 0.40
Cd(T,) = C(T)Sp/Ku = 1.26 N(T,D) = 1
EQUIVALENT STATIC METHOD Building Weight Determination
Roof Roofing 0.35 kPa x 1368m2 478.8
1/2 Upper Concrete Walls 23.5kN/m3x0.178mx2 7m/2x18.72m 105.7
1/2 Upper Wallls External 0.35 kN/m x 167m 58.5
1/2 Upper Walls Internal 0.30 kN/m x 316m 94.8
W Roof = 737.8
Upper Floor Area Upper Floor 1368 m2
1/2 Upper Walls External 0.35 kN/m x 167m 58.5
1/2 Upper Walls Internal 0.30 kN/m x 316m 94.8
1/2 Upper Concrete Walls 23.5kN/m3x0.178mx2.7m/2x18.72m 105.7
Upper Floor 23.5kN/m3 x(0.127mx740m*2+0.152mx628mA2) 4451.7
Seismic Live 0.3 x 3.0kPa x U. F.area m2 x LLR 307.8
Conc Floor Beams+Upstand  23.5kN/m3 x 41.24m3 969.1
1/2 new concrete wall 23.5kN/m3 x 0.2m x 3.8m/2x7.645m 69.0
1/2 Lower Conc Wallls 23.5kN/m3x0.178mx3.8m/2x101m 801.1
Lower Conc Door Spandrels  23.5kN/m3x0.178mx1.0mx7.5mA2 314
1/2 Lower Walls External 0.35 kN/m x 43m 151
1/2 Lower Walls Internal 0.30 kN/m x 30m 9.0
1/2 Conc Encased Steel Cols 3.923kN/m x 2.34m x 18 165.2
W Upper Floor = 7078.4
(Live Load Reduction Factor) 1,=0.3+(3+VA) where 1>Y,>0.5 0.50
Upper Floor LLR ()
Area Lower Floor 1294 m2
1/2 Lower Walls External 0.35 kN/m x 43m 15.1
Sub Floor 1/2 Lower Walls Internal 0.30 KN/m x 30m 9.0
Lower Floor 0.4 kPa x L.F. Area m2 517.6
Seismic Live 0.3 x 3.0kPa x S.F.area m2 x LLR 582.3
1/2 new concrete wall 23 5kN/m3 x 0.2m x 3.8m/2x7 645m 69.0
1/2 Lower Conc Walls 23 5kN/m3x0.203mx2.65mx101m 1274.3
Ground Floor Beams 23.5kN/m3 x 58m*3 1363.0
W Lower Floor = 3830.2
Lower Floor LLR () (Live Load Reduction Factor) 1,=0.3+(3+VA) where 1>1,>0.5 0.50
Wt = 11646.4
[ v=cdwt V= 14705.1 kN ]
Bracing Distribution
Level Wi Hi WiHi Ratio WiHi/SumWiHi Vi=0.92(Ratiox V} | ViCum.
(+8% V for roof level)
Roof 738 7.28 5371 0.136 3011.8 3011.8
First Floor 7078 4.45 31499 0.796 10764.0 13775.8
Subfloor 3830 0.71 2719 0.069 929.3 147051
11646 39589




A

Project: Sacred Heart School - Block A CENTER OF MASS J40249
Along

ID Length  Height kN/m kN X y xkN ykN kN

Roof 479 10525 37419 504148 179237 479
First Floor Timber Walls 307 10.525 37419 323118 114876 307
Longitudinal Concrete Wall - A 191 0.089 4457  16.999 851.287 191
Longitudinal Concrete Wall - B 191 13.018 4457 248644 851.287 191
Longitudinal Concrete Wall - C 355 7.9477 9.9695 65935 281.283 1860.31 28.2143
New Concrete Wall 68.9885 25452 317659 1755.88 219148 68.9885
First Floor Slab 4452 10525 37419 46857.3 166589 4452
SLL - First Floor 3078 10525 37419 32396 115176 307.8
Conc Floor Beams Upstand 969 10525 37419 10198.7 36259 969
Ground Floor Timber Walls 24 10525 37.419 2526 898.056 24
Transverse Concrete Walls

2 3.727 7.9477 3.623 8839 107.317 261.821 29.6211
2A 4229 7.9477 8.544 8.839 287.171 297.086 33.6108
3 9.049 7.9477 4026 12497 289545 898.768 71.9187
4 10.058 7.9477 5.029 235204 402.008 1880.17 79.938
5 8604 7.9477 4272 30.8356 292.128 21086  68.382
6 10.058 7.9477 5.029 39.9796 402.008 3195.89 79.938
7 10.058 7.9477 5029 491236 402.008 3926.84 79.938
8 10.058 7.9477 5.029 58.2676 402.008 4657.79 79.938
9 8.839 7.9477 5020 674116 353.286 473565 70.2497
Concrete Columns:

1 917962 13209 15.256 121.254 140.044 9.17962
2 9.17962 13209  19.828 121.254 182014 9.17962
3 917962  13.209 27.753 121.254 254.762 9.17962
4 9.17962 13.209 35779 121254 328.438 9.17962
5 917962 13209 43.806 121.254 402122 9.17962
6 917962 13209 51.832 121254 475798 9.17962
7 917962 13209 57.318 121.254 526.158 9.17962
8 917962 19737 15256 181.178 140.044 9.17962
9 9.17962 19.737 19828 181.178 182.014 9.17962
10 9.17962 19.737 27753 181.178 254762 9.17962
11 917962  19.737 35779 181.178 328.438 90.17962
12 917962 19737  43.806 181.178 402.122 9.17962
13 917962 19737 51832 181178 475798 9.17962
14 917962  19.737 57.318 181178 526.158 9.17962
15 917962 25452 27753 23364 254.762 9.17962
16 9.17962 25452 35779 233.64 328438 9.17962
17 917962 25452 43806 233.64 402122 9.17962
18 917862 25452 51832 23364 475798 9.17962

79350.5 278472 7,777kN =W,
Center of Mass Coordinates: x=10.20m y=35.81m




TORSIONAL ANALYSIS

ol

Job No. 40249 -
wall I.D. Wall Wall Location | Sectional Wall 2nd Bending and Shear Y dirn.  Relative
Bending [ Height Length Width X4 Yi Area  Mom Area Stiffness Stiffness  Stiffness
onxAxis| I w A Ixx h*731  2.64n/A T R/E  R/ER,
¥4 c:3
m m m m m m m
A 475 0.18 8.92 4.46 -0.09 1.588 0.004 8521 8 8529 0.000 0.000
B 4.75 0.18 8.92 4.46 -13.02 1.588 0.004 8521 8 8529 0.000 0.000
o 6.223 0.18 3.55 65.94 -9.97 0.632 0.002 48147 26 48173 0.000 0.000
2 4.7 3.73 0.18 8.84 -3.62 0.663 0.768 45 19 64 0.016 0.028
2A 4.7 4.23 0.18 8.84 -8.54 0.753 1.122 31 16 47 0.021 0.038
3 4.7 9.05 0.18 12.50 -4.03 1.611 10.991 3 8 1 0.092 0.167
4 4.7 10.06 0.18 23.52 -5.03 1.790 15.093 2 7 9 0.108 0.197
5 6.223 8.60 0.18 30.84 -4.27 1.532 9.448 9 " 19 0.052 0.094
6 6.223 10.06 0.18 39.98 -5.03 1.790 16.093 5 9 14 0.069 0.125
7 6.223 10.06 0.18 49.12 -5.03 1.790 15.003 5 9 14 0.069 0.125
8 6.223 10.06 0.18 58.27 -5.03 1.790 15.093 5 9 14 0.069 0.125
9 6.223 8.84 0.18 67.41 -5.03 1.573 10.243 8 10 18 0.055 0.099
NewWall] 3.835 0.20 8.03 19.14 -25.45 1.6086 0.005 3512 6 3518 0.000 0.001
SR/E= 0.552
Wall I.D. Wall Wall Location [ Sectional Wall 2nd Bending and Shear Xdirn. Relative
Bending [ Height Length Width X4 Y1 Area  Mom Area Stiffness Stiffness Stiffness
on y Axis h I w A Iy h“31  2.64n/A z R/E  RJER,
m m m m m m’ m*
A 4.75 8.92 0.18 4.46 -0.09 1.588 10.528 3 8 1 0.089 0.293
B 4.75 8.92 0.18 4.46 -13.02 1.588 10.528 3 8 11 0.089 0.293
C 6.223 3.55 0.18 65.94 -9.97 0.632 0.664 121 26 147 0.007 0.022
2 4.7 0.18 3.73 8.84 -3.62 0.663 0.002 19758 19 19776 0.000 0.000
2A 4.7 0.18 4.23 8.84 -8.54 0.753 0.002 17412 16 17429 0.000 0.000
3 4.7 0.18 9.05 12.50 -4.03 1.611 0.004 8138 8 8145 0.000 0.000
4 4.7 0.18 10.06 23.52 -5.03 1.790 0.005 7321 7 7328 0.000 0.000
5 6.223 0.18 8.60 30.84 -4.27 1.532 0.004 19865 11 19876 0.000 0.000
6 6.223 0.18 10.06 39.98 -5.03 1.790 0.005 16994 9 17003 0.000 0.000
7 6.223 0.18 10.06 49.12 -5.03 1.790 0.005 16994 9 17003 0.000 0.000
8 6.223 0.18 10.06 58.27 -5.03 1.790 0.005 16994 9 17003 0.000 0.000
9 6.223 0.18 8.84 67.41 -5.03 1.573 0.004 19337 10 19348 0.000 0.000
NewWall| 3.835 8.03 0.20 19.14 -25.45 1.606 8.630 2 6 8 0.118 0.390
ER/E= 0.302
Shear Centre Centre of Area
ZxR, =0 X' =IxRJZP, = 3534 m x= 3581 m
ZyRc=0 Yy =Zy,R/ZR=  -13.99 m y= 1020 m
Solution for Loads on Walls
X y Shear from Torsion Direct Shear Total Shear in X dirn. | Total Shear in Y dirn.
Wall I.D. +veT,, -veT, |+veT, -veT,
RJE R/E | x=xix y=yry | ¥R/E  VRIE | ToRMN, T.xRJL | PRJIR, PRJIR,| F, Fy F, F,
A 0.089 0.000 -30.88 13.90 0.11 17.12 816.0 -0.7 4033.8 29 4850 -3218 2 4
B 0.089 0.000 -30.88 0.97 0.1 0.08 57.2 -0.7 4033.8 29 4091 -3977 2 4
C 0.007 0.000 30.60 4.02 0.02 0.11 18.1 0.1 309.7 0.5 328 -292 1 0
2 0.000 0.016 -26.50 10.37 11.01 0.01 0.3 -78.0 23 391.7 3 -2 314 470
2A 0.000 0.021 -26.50 5.45 14.84 0.00 0.2 -105.1 2.6 627.7 3 -2 423 633
3 0.000 0.092 -22.84 9.97 48.07 0.01 0.8 -395.1 5.6 2301.7 6 -5 1907 2697
4 0.000 0.108 -11.82 8.96 15.14 0.01 0.8 -240.5 6.2 2708.1 7 -5 2468 2949
5 0.000 0.052 -4.50 9.72 1.05 0.00 0.3 -43.9 2.3 1298.9 3 -2 1255 1343
6 0.000 0.069 4.64 8.96 1.49 0.00 0.3 60.1 27 1722.8 3 -2 1783 1663
7 0.000 0.069 13.79 8.96 13.11 0.00 0.3 178.5 27 1722.8 3 -2 1901 1544
8 0.000 0.069 22.93 8.96 36.26 0.00 0.3 296.8 2.7 1722.8 3 -2 2020 1426
9 0.000 0.055 32.07 8.96 56.26 0.00 0.3 329.3 2.4 1366.1 3 -2 1695 1037
NewWall| 0.118 0.000 -16.20 -11.46 0.07 15.48 -895.2 -0.9 5369.3 71 4474 -6265 6 8
L= 197.55 32.85 Z= 13776 13776 13776 13776
Total Floor Shear (P,) 13776 1VE*J, = VEX(Y'R, + X’R, +J)  where J=0
Total Floor Shear (P,) 13776 1VE* = 230.40
Torque T, from P, ( 0.1d from CoR) 152690.4 where d = 72.91 Toddp= 662.7 *1/E
Torque Ty, from P, ( 0.1b from CoR) 43246.0 where b = 26.67 Teydp= 187.7 *1/E

40249 Torsion Analysis.xIs
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Probable Strength of Concrete Wall
Job Name: Block A, Sacred Heart College Job No. 40249
65 Laings Road, Lower Hutt Engineer GV

Wall: Walls A & B - Strengthened (HD16-300 Vert; HD12-150 Horiz) Date 23/02/2016
M* = 29793 kN-m Moob = 19881 kN-m 67 %NBS
V* = 5778 kN Voo = 3958 kN 69 %NBS
N* = 496 kN 6028 kN (for wall outside PPHZ)

Note: Use negative N* for uplift load Check internal force equilibrium= 0 OK

Input parameters for flexural strengh calculation
Effective wall thickness for flexural B= 290 mm
Total wall length L, = 8920 mm
Expected compressive strength f.= 30 MPa
Expected tensile strength of reinforcement f, = 260 MPa
Concrete compression strain £ 0.004
Steel reinforcement yield strain gy 0.0013
Expected axial load on wall N* = 496 kN
Neutral axis depth N.A= 658 mm
Equivalent stress block depth a= 559 mm
Axial load stress G axial = 0.19 MPa
Young's modulus of concrete E = 25084 MPa
Section curvature w= 6.07E-06
Input parameters for shear strength calculation
Effective wall shear thickness twan = 290 mm
Gross area of wall = 2586800 mm®
wall shear reinforcement diameter = 12 mm
Area of a single shear reinforcement = 113 mm?
Yield strength of shear reinforcement fe = 500 MPa
Number reinforcement layer = 1 Layer(s)
Horizontal shear reinforcement spacing c/c S, = 150 mm
S B B 0.0040
Steel Layer s A o' gy o F M
AS1 2 15.875 396 50 0.0013 260 1.03E+05 5.15E+06
HD16 1 16 201 100 0.0025 500 1.01E+05 1.01E+07
AS 2 2 9.525 143 355 0.0013 260 3.71E+04 1.32E+07
HD16 1 16 201 400 0.0025 500 1.01E+05 4.02E+07
AS 3 2 9.525 143 660 0.0000 -3 -4.27E+02 -2.82E+05
HD16 1 16 201 700 0.0000 -6 -1.16E+03 -8.12E+05
AS 4 2 9.525 143 965 -0.0013 -260  -3.71E+04 -3.58E+07
HD16 1 16 201 1000 -0.0025 -500 -1.01E+05 -1.01E+08
AS 5 2 19.05 570 1274 -0.0013 -260  -1.48E+05 -1.89E+08
HD16 1 16 201 1300 -0.0025 -500 -1.01E+05 -1.31E+08
AS 6 2 19.05 570 1621 -0.0013 -260  -1.48E+05 -2.40E+08
HD16 1 16 201 1600 -0.0025 -500 -1.01E+05 -1.61E+08
AS7 2 9.525 143 1855 -0.0013 -260 -3.71E+04 -6.87E+07
HD16 1 16 201 1900 -0.0025 -500 -1.01E+05 -1.91E+08
AS 8 2 9.525 143 2160 -0.0013 -260  -3.71E+04 -8.00E+07
HD16 1 16 201 2200 -0.0025 -500 -1.01E+05 -2.21E+08
AS 9 2 9.525 143 2465 -0.0013 -260 -3.71E+04 -9.13E+07
HD16 1 16 201 2500 -0.0025 -500 -1.01E+05 -2.51E+08
AS 10 2 9.525 143 2770 -0.0013 -260  -3.71E+04 -1.03E+08
HD16 1 16 201 2800 -0.0025 -500 -1.01E+05 -2.81E+08
AS 11 2 9.525 143 3075 -0.0013 -260  -3.71E+04 -1.14E+08
HD16 1 16 201 3100 -0.0025 -500 -1.01E+05 -3.12E+08
AS 12 2 9.525 143 3380 -0.0013 -260 -3.71E+04 -1.25E+08
HD16 1 16 201 3400 -0.0025 -500  -1.01E+05 -3.42E+08




AS 13
HD16
AS 14
HD16
AS 15
HD16
AS 16
HD16
AS 17
HD16
AS 18
HD16
AS 19
HD16
AS 20
HD16
AS 21
HD16
AS 22
HD16
AS 23
HD16
AS 24
HD16
AS 25
HD16
AS 26
HD16
AS 27
HD16
AS 28
HD16
AS 29
HD16
AS 30
HD16

—\N—‘M—\M—‘N—‘I\JAM—‘I\J—‘N—‘M—\N—\N-JN—\N—‘I\J—\N—\M—XN—‘N

9.525
16
9.525
16
9.625
16
9.525
16
9.525
16
9.5625
16
9.5625
16
9.525
16
9.625
16
9.625
16
9.525
16
9.525
16
9.525
16
9.525
16
9.525
16
9.525
16
9.525
16
15.875
16

143
201
143
201
143
201
143
201
143
201
143
201
143
201
143
201
143
201
143
201
143
201
143
201
143
201
143
201
143
201
143
201
143
201
681
201

3685
3700
3990
4000
4295
4300
4600
4600
4905
4900
5210
5200
55615
5500
5820
5800
6125
6100
6430
6400
6735
6700
7040
7000
7345
7300
7650
7600
7955
7900
8260
8200
8565
8500
8870
8800

-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025

-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
Steel
Concrete
Axial load

-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-1.77E+05
-1.01E+05
-3.64E+06

4.13E+06
-4.96E+05

Maat

-1.37E+08
-3.72E+08
-1.48E+08
-4.02E+08
-1.59E+08
-4,.32E+08
-1.70E+08
-4.62E+08
-1.82E+08
-4.93E+08
-1.93E+08
-5.23E+08
-2.04E+08
-5.53E+08
-2.16E+08
-5.83E+08
-2.27E+08
-6.13E+08
-2.38E+08
-6.43E+08
-2.50E+08
-6.74E+08
-2.61E+08
-7.04E+08
-2.72E+08
-7.34E+08
-2.83E+08
-7.64E+08
-2.95E+08
-7.94E+08
-3.06E+08
-8.24E+08
-3.17E+08
-8.55E+08
-1.57E+09
-8.85E+08
-1.88E+10
1.15E+09
-2.21E+09




P C

Probable Strength of Concrete Wall

Job Name: Block A, Sacred Heart College Job No. 40249
65 Laings Road, Lower Hutt Engineer GV

Wall: Wall C - Strengthened (2-HD16 each end) Date 23/02/2016

M* = 2041 kN-m M o = 1950 kN-m 96 %NBS

* = 328 kN V prob = 493 kN 100 %NBS
N* = 73 kN 1544 kN (for wall outside PPHZ)
Note: Use negative N* for uplift load Check internal force equilibrium= 0 OK

Input parameters for flexural strengh calculation

Effective wall thickness for flexural B= 305 mm

Total wall length L, = 3550 mm

Expected compressive strength fe.= 30 MPa

Expected tensile strength of reinforcement f, = 260 MPa

Concrete compression strain £ 0.004

Steel reinforcement yield strain £y 0.0013

Expected axial load on wall N* = 73 kN

Neutral axis depth N.A= 120 mm

Equivalent stress block depth a=s 102 mm

Axial load stress G axial — 0.07 MPa

Young's modulus of concrete E.= 25084 MPa

Section curvature y= 3.33E-05

Input parameters for shear strength calculation

Effective wall shear thickness twan = 305 mm

Gross area of wall Ag= 1082750 mm?

wall shear reinforcement diameter D= 9.525 mm

Area of a single shear reinforcement A, = 71 mm?

Yield strength of shear reinforcement fa= 260 MPa

Number reinforcement layer n= 2 Layer(s)

Horizontal shear reinforcement spacing c/c S,= 305 mm

7 N 0.0040

Steel Layer N° D A d &y o F M

AS 1 2 15.875 824 50 0.0013 260 2.14E+05 1.07E+07

AS 2 6 9.525 428 128 -0.0003 -53 -2.25E+04 -2.88E+06

HD16 1 16 201 240 -0.0025 -500 -1.01E+05 -2.41E+07

HD16 1 16 201 340 -0.0025 -500 -1.01E+05 -3.42E+0Q7

AS 3 2 9.525 143 355 -0.0013 -260  -3.71E+04 -1.32E+07

AS 4 2 9.525 143 660 -0.0013 -260 -3.71E+04 -2.45E+07

AS 5 2 9.525 143 965 -0.0013 -260 -3.71E+04 -3.58E+07

AS 6 2 9.525 143 1270 -0.0013 -260 -3.71E+04 -4.71E+07

AS 7 2 9.525 143 1575 -0.0013 -260 -3.71E+04 -5.84E+07

AS 8 2 9.525 143 1880 -0.0013 -260  -3.71E+04 -6.97E+07

AS 9 2 9.525 143 2185 -0.0013 -260 -3.71E+04 -8.10E+07

AS 10 2 9.525 143 2490 -0.0013 -260 -3.71E+04 -9.23E+07

AS 11 2 9.525 143 2795 -0.0013 -260 -3.71E+04 -1.04E+08

AS 12 2 9.525 143 3100 -0.0013 -260 -3.71E+04 -1.15E+08

HD16 1 16 201 3350 -0.0025 -500  -1.01E+05 -3.37E+08

AS 13 2 9.525 143 3405 -0.0013 -260  -3.71E+04 -1.26E+08

HD16 1 16 201 3450 -0.0025 -500 -1.01E+05 -3.47E+08

AS 14 2 15.875 396 3500 -0.0013 -260  -1.03E+05 -3.60E+08

Steel -7.21E+05 -1.86E+09
Concrete 7.94E+05 4.05E+07
Axial load -7.30E+04 -1.30E+08




MB4D

Probable Strength of Concrete Wall

Job Name: Block A, Sacred Heart College Job No. 40249
65 Laings Road, Lower Hutt Engineer GV
Wall: Wall 2 - Strengthened (2-HD16 each end) Date 23/02/2016
M* = 2209 kN-m M pob = 1959 kN-m 89 %NBS
V* = 470 kN V pob = 483 kN 100 %NBS
N* = 70 kN 1140 kN (for wall outside PPHZ)
Note: Use negative N* for uplift load Check internal force equilibrium= 0 OK
Input parameters for flexural strengh calculation
Effective wall thickness for flexural B= 203 mm
Total wall length L, = 3727 mm
Expected compressive strength f.= 30 MPa
Expected tensile strength of reinforcement f,= 260 MPa
Concrete compression strain £ 0.004
Steel reinforcement yield strain sy 0.0013
Expected axial load on wall N* = 70 kN
Neutral axis depth N.A= 156 mm
Equivalent stress block depth a= 133 mm
Axial load stress O axial = 0.09 MPa
Young's modulus of concrete E. = 25084 MPa
Section curvature w= 2.56E-05
Input parameters for shear strength calculation
Effective wall shear thickness t wan = 203 mm
Gross area of wall = 756581 mm?
wall shear reinforcement diameter = 9.525 mm
Area of a single shear reinforcement = 71 mm?
Yield strength of shear reinforcement fe= 260 MPa
Number reinforcement layer n= 2 Layer(s)
Horizontal shear reinforcement spacing ¢/c S, = 305 mm
- 0.0040
Steel Layer N° D A d’ ey o F M
AS1 2 15.875 396 50 0.0013 260  1.03E+05 5.15E+06
HD16 1 16 201 75 0.0023 462 9.28E+04 6.96E+06
HD16 1 16 201 175 -0.0025 -500 -1.01E+05 -1.76E+07
AS 2 2 9.525 143 355 -0.0013 -260  -3.71E+04 -1.32E+07
AS 3 2 9.525 143 660 -0.0013 -260 -3.71E+04 -2.45E+07
AS 4 2 9.525 143 965 -0.0013 -260 -3.71E+04 -3.58E+07
AS 5 2 9.525 143 1270 -0.0013 260 -3.71E+04 -4.71E+07
AS 6 2 9.525 143 1575 -0.0013 -260  -3.71E+04 -5.84E+07
AS 7 2 9.525 143 1880 -0.0013 -260 -3.71E+04 -6.97E+07
AS 8 2 9.525 143 2185 -0.0013 -260 -3.71E+04 -8.10E+07
AS 9 2 9.525 143 2490 -0.0013 -260  -3.71E+04 -9.23E+07
AS 10 2 9.525 143 2795 -0.0013 -260  -3.71E+04 -1.04E+08
AS 11 2 9.525 143 3100 -0.0013 -260 -3.71E+04 -1.15E+08
AS 12 2 9.525 143 3405 -0.0013 -260 -3.71E+04 -1.26E+08
HD16 1 16 201 3552 -0.0025 -500 -1.01E+05 -3.57E+08
HD16 1 16 201 3652 -0.0025 -500 -1.01E+05 -3.67E+08
AS 13 2 15.875 396 3677 -0.0013 -260 -1.03E+05 -3.78E+08
Steel -6.16E+05 -1.87E+09
Concrete 6.86E+05 4.55E+07
Axial load -7.00E+04 -1.30E+08




N 4€

Probable Strength of Concrete Wall

Job Name: Block A, Sacred Heart College Job No. 40249
65 Laings Road, Lower Hutt Engineer GV
Wall: Wall 2A - Stren@ened {2-HD16 each end) Date 23/02/2016
M* = 2975 kN-m M rob = 2426 kN-m 82 %NBS
* = 633 kN V pob = 549 kN 87 %NBS
N* = 80 kN 1294 kN (for wall outside PPHZ)
Note: Use negative N* for uplift load Check internal force equilibrium= 0 OK
Input parameters for flexural strengh calculation
Effective wall thickness for flexural B= 203 mm 1]'}34[,
Total wall length L,= 4229 mm
Expected compressive strength f.= 30 MPa
Expected tensile strength of reinforcement f, = 260 MPa
Concrete compression strain £ 0.004 e
Steel reinforcement vield strain £y 0.0013
Expected axial load on wall N* = 80 kN
Neutral axis depth N.A= 173 mm
Equivalent stress block depth a= 147 mm
Axial load stress O axial = 0.09 MPa
Young's modulus of concrete E.= 25084 MPa
Section curvature p= 231E-05
Input parameters for shear strength calculation
Effective wall shear thickness tyan = 203 mm
Gross area of wall = 858487 mm®
wall shear reinforcement diameter = 9.525 mm
Area of a single shear reinforcement A, = 71 mm?
Yield strength of shear reinforcement fu= 260 MPa
Number reinforcement layer n= 2 Layer(s)
Horizontal shear reinforcement spacing c/c S, = 305 mm
7 0.0040
Steel Layer N° D A d' &y g B o MF
AS 1 2 15.875 396 50 0.0013 260 1.03E+05 5.15E+06
HD16 1 16 201 75 0.0025 500 1.01E+05 7.54E+06
HD16 1 16 201 175 -0.0025 -500 -1.01E+05 -1.76E+07
AS 2 2 9.525 143 355 -0.0013 -260  -3.71E+04 -1.32E+07
AS 3 2 9.525 143 660 -0.0013 -260  -3.71E+04 -2.45E+07
AS 4 2 9.525 143 965 -0.0013 -260  -3.71E+04 -3.58E+07
AS 5 2 9.525 143 1270 -0.0013 -260 -3.71E+04 -4.71E+07
AS 6 2 9.525 143 1575 -0.0013 -260 -3.71E+04 -5.84E+07
AS 7 2 9.525 143 1880 -0.0013 -260 -3.71E+04 -6.97E+0Q7
AS 8 2 9.525 143 2185 -0.0013 -260 -3.71E+04 -8.10E+0Q7
AS 9 2 9.525 143 2490 -0.0013 -260  -3.71E+04 -9.23E+07
AS 10 2 9.525 143 2795 -0.0013 -260 -3.71E+04 -1.04E+08
AS 11 2 9.525 143 3100 -0.0013 -260 -3.71E+04 -1.15E+08
AS 12 2 9.525 143 3405 -0.0013 -260  -3.71E+04 -1.26E+08
AS 13 2 9.525 143 3710 -0.0013 -260 -3.71E+04 -1.37E+08
AS 14 2 9.525 143 4015 -0.0013 -260  -3.71E+04 -1.49E+08
HD16 1 16 201 4054 -0.0025 -500 -1.01E+05 -4.08E+08
HD16 1 16 201 4154 -0.0025 -500 -1.01E+05 -4.18E+08
AS 15 2 15.875 396 4179 -0.0013 -260  -1.03E+05 -4.30E+08
Steel -6.83E+05 -2.31E+09
Concrete 7.63E+05  5.62E+07
Axial load -8.00E+04 -1.69E+08




M4t

Probable Strength of Concrete Wall
Job Name: Block A, Sacred Heart College Job No. 40249
65 Laings Road, Lower Hutt Engineer GV

Wall: Wall 3 - Strengthened (HD12-300 Vert; HD12-150 Horiz) Date 23/02/2016
M* = 12676 kN-m M oo = 13764 kN-m 100 %NBS
V* = 2697 kN V pob = 3109 kN 100 %NBS
N* = 190 kN 5548 kN (for wall outside PPHZ)

Note: Use negative N* for uplift load Check internal force equilibrium= 0 OK
Input parameters for flexural strengh calculation
Effective wall thickness for flexural B= 303 mm
Total wall length L,= 9049 mm
Expected compressive strength f.= 30 MPa
Expected tensile strength of reinforcement f, = 260 MPa
Concrete compression strain £ 0.004
Steel reinforcement yield strain gy 0.0013
Expected axial load on wall N* = 190 kN
Neutral axis depth N.A= 425 mm
Equivalent stress block depth a=s 361 mm
Axial load stress G axial = 0.07 MPa
Young's modulus of concrete E .= 25084 MPa
Section curvature Pp= 9.4E-06
Input parameters for shear strength calculation
Effective wall shear thickness twan = 303 mm
Gross area of wall = 2741847 mm?
wall shear reinforcement diameter = 12 mm
Area of a single shear reinforcement = 113 mm?
Yield strength of shear reinforcement fe = 500 MPa
Number reinforcement layer n= 1 Layer(s)
Horizontal shear reinforcement spacing c/c S,= 150 mm
7 7 7 10.0040

Steel Layer N° D A d gy o FoR L)
AS 1 2 15.875 396 50 0.0013 260 1.03E+05 5.15E+06
HD12 1 12 113 100 0.0025 500 5.65E+04 5.65E+06
AS 2 2 9.525 143 355 0.0007 132 1.88E+04 6.67E+06
HD12 1 12 113 400 -0.0025 -500 -5.65E+04 -2.26E+07
AS 3 2 9.525 143 660 -0.0013 -260  -3.71E+04 -2.45E+07
HD12 1 12 113 700 -0.0025 -500 -5.65E+04 -3.96E+07
AS 4 2 9.525 143 965 -0.0013 -260 -3.71E+04 -3.58E+07
HD12 1 12 113 1000 -0.0025 -500  -5.65E+04 -5.65E+07
AS 5 2 9.525 143 1270 -0.0013 -260 -3.71E+04 -4.71E+Q7
HD12 1 12 113 1300 -0.0025 -500 -5.65E+04 -7.35E+07
AS 6 2 9.525 143 1575 -0.0013 -260 -3.71E+04 -5.84E+07
HD12 1 12 113 1600 -0.0025 -500 -5.65E+04 -9.05E+07
AS7 2 9.525 143 1880 -0.0013 -260  -3.71E+04 -6.97E+07
HD12 1 12 113 1900 -0.0025 -500 -5.65E+04 -1.07E+08
AS 8 2 9.525 143 2185 -0.0013 -260  -3.71E+04 -8.10E+07
HD12 1 12 113 2200 -0.0025 -500 -5.65E+04 -1.24E+08
AS 9 2 9.525 143 2490 -0.0013 -260  -3.71E+04 -9.23E+07
HD12 1 12 113 2500 -0.0025 -500  -5.65E+04 -1.41E+08
AS 10 2 9.525 143 2795 -0.0013 -260 -3.71E+04 -1.04E+08
HD12 1 12 113 2800 -0.0025 -500 -5.65E+04 -1.58E+08
AS 11 2 9.525 143 3100 -0.0013 -260  -3.71E+04 -1.15E+08
HD12 1 12 113 3100 -0.0025 -500 -5.65E+04 -1.75E+08
AS 12 2 9.525 143 3405 -0.0013 -260  -3.71E+04 -1.26E+08
HD12 1 12 113 3400 -0.0025 -500 -5.65E+04 -1.92E+08




AS 13
HD12
AS 14
HD12
AS 15
HD12
AS 16
HD12
AS 17
HD12
AS 18
HD12
AS 19
HD12
AS 20
HD12
AS 21
HD12
AS 22
HD12
AS 23
HD12
AS 24
HD12
AS 25
HD12
AS 26
HD12
AS 27
HD12
AS 28
HD12
AS 29
HD12
AS 30
HD12
AS 31

I\J—\N—\N—\l\)—‘I\JAl\)—\N—\N-JI\)AI\)—\N—\I\)—\I\)—\M—\N—‘I\)—‘I\J—‘NAI\)

9.525
12
9.525
12
9.525
12
9.625
12
9.525
12
9.525
12
9.625
12
9.525
12
9.525
12
9.525
12
9.525
12
9.5625
12
9.525
12
9.525
12
0.525
12
9.525
12
9.525
12
9.5625
12
16.875

143
113
143
113
143
113
143
113
143
113
143
113
143
113
143
113
143
113
143
113
143
113
143
113
143
113
143
113
143
113
143
113
143
113
143
113
396

3710
3700
4015
4000
4320
4300
4625
4600
4930
4900
5235
5200
5540
5500
5845
5800
6150
6100
6455
6400
6760
6700
7065
7000
7370
7300
7675
7600
7980
7900
8285
8200
8590
8500
8895
8800
8999

-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013

-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
-500
-260
Steel
Concrete
Axial load

-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-3.71E+04
-5.65E+04
-1.03E+05
-2.60E+06

2.79E+06
-1.90E+05

M34G

-1.37E+08
-2.09E+08
-1.49E+08
-2.26E+08
-1.60E+08
-2.43E+08
-1.71E+08
-2.60E+08
-1.83E+08
-2.77E+08
-1.94E+08
-2.94E+08
-2.05E+08
-3.11E+08
-2.17E+08
-3.28E+08
-2.28E+08
-3.45E+08
-2.39E+08
-3.62E+08
-2.50E+08
-3.79E+08
-2.62E+08
-3.96E+08
-2.73E+08
-4.13E+08
-2.84E+08
-4.30E+08
-2.96E+08
-4.47E+08
-3.07E+08
-4.64E+08
-3.18E+08
-4.81E+08
-3.30E+08
-4.98E+08
-9.26E+08
-1.34E+10
5.04E+08
-8.60E+08




M34H

Probable Strength of Concrete Wall

Job Name: Block A, Sacred Heart College Job No. 40249
65 Laings Road, Lower Hutt Engineer GV
Wall: Wall 4 - 2.591m Strengthened (HD16-300 Vert; HD12-150 Horiz) Date 23/02/2016
M = 13860 kN-m M pop = 9245 kN-m 67 %NBS
V¥ = 2949 kN V pob = 1370 kN 46 %NBS
N* = 273 kN 3323 kN (for wall outside PPHZ)
Note: Use negative N* for uplift load Check internal force equilibrium= 0 OK

Input parameters for flexural strengh calculation

Effective wall thickness for flexural B= 203 mm
Total wall length L, = 10058 mm
Expected compressive strength f.= 30 MPa
Expected tensile strength of reinforcement f,= 260 MPa
Concrete compression strain € 0.004
Steel reinforcement yield strain sy 0.0013
Expected axial load on wall N* = 273 kN
Neutral axis depth N.A= 460 mm
Equivalent stress block depth a= 391 mm
Axial load stress G axial = 0.13 MPa
Young's modulus of concrete E.= 25084 MPa
Section curvature y= B8.69E-06
Input parameters for shear strength calculation
Effective wall shear thickness t wan 203 mm
Gross area of wall A= 2041774 mm?
wall shear reinforcement diameter = 9.525 mm
Area of a single shear reinforcement = 71 mm?
Yield strength of shear reinforcement fi= 260 MPa
Number reinforcement layer = 2 Layer(s)
Horizontal shear reinforcement spacing c¢/c S, = 305 mm

o 7 7 0.0040
Steel Layer N° D A d &y s SR < ML
AS 1 2 15.875 396 50 0.0013 260 1.03E+05 5.15E+06
HD16 1 16 201 75 0.0025 500 1.01E+05 7.54E+06
AS 2 2 9.525 143 355 0.0009 182 2.59E+04 9.20E+06
HD16 1 16 201 349 0.0019 385 7.73E+04 2.70E+07
AS 3 2 9.525 143 660 -0.0013 -260 -3.71E+04 -2.45E+07
HD16 1 16 201 623 -0.0025 -500 -1.01E+05 -6.26E+07
AS 4 2 9.525 143 965 -0.0013 -260 -3.71E+04 -3.58E+07
HD16 1 16 201 897 -0.0025 -500  -1.01E+05 -9.02E+07
AS 5 2 9.625 143 1270 -0.0013 -260  -3.71E+04 -4.71E+07
HD16 1 16 201 1171 -0.0025 -500 -1.01E+05 -1.18E+08
AS 6 2 9.525 143 1575 -0.0013 -260 -3.71E+04 -5.84E+07
HD16 1 16 201 1445 -0.0025 -500 -1.01E+05 -1.45E+08
AS 7 2 9.525 143 1880 -0.0013 -260 -3.71E+04 -6.97E+07
HD16 1 16 201 1719 -0.0025 -500 -1.01E+05 -1.73E+08
AS 8 2 9.525 143 2185 -0.0013 -260 -3.71E+04 -8.10E+07
HD16 1 16 201 1993 -0.0025 -500 -1.01E+05 -2.00E+08
AS 9 2 9.525 143 2490 -0.0013 -260 -3.71E+04 -9.23E+07
HD16 1 16 201 2267 -0.0025 -500 -1.01E+05 -2.28E+08
AS 10 2 9.525 143 2795 -0.0013 -260 -3.71E+04 -1.04E+08
HD16 1 16 201 2541 -0.0025 -600 -1.01E+05 -2.55E+08
AS 11 2 9.525 143 3100 -0.0013 -260  -3.71E+04 -1.15E+08
AS 12 2 9.525 143 3405 -0.0013 -260  -3.71E+04 -1.26E+08
AS 13 2 9.525 143 3710 -0.0013 -260 -3.71E+04 -1.37E+08
AS 14 2 9.525 143 4015 -0.0013 -260 -3.71E+04 -1.49E+08




AS 15
AS 16
AS 17
AS 18
AS 19
AS 20
AS 21
AS 22
AS 23
AS 24
AS 25
AS 26
AS 27
AS 28
AS 29
AS 30
AS 31
AS 32
AS 33
AS 30

NI\JNI\JI\)NI\JI\)I\)NI\JNI\J!\JI\)NNI\)NI\)

9.525
9.525
9.525
9.525
9.525
9.525
9.525
9.525
9.525
9.525
9.625
9.525
9.525
9.525
9.525
9.525
9.5625
9.625
9.525
15.875

143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
396

4320
4625
4930
5235
5540
5845
6150
6455
6760
7065
7370
7675
7980
8285
8590
8895
9200
9505
9810
10008

-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0013

-260
-260
-260
-260
-260
-260
-260
-260
-260
-260
-260
-260
-260
-260
-260
-260
-260
-260
-260
-260
Steel
Concrete
Axial load

-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-1.03E+05
-1.75E+06

2.02E+06
-2.73E+05

M4l

-1.60E+08
-1.71E+08
-1.83E+08
-1.94E+08
-2.056E+08
-2.17E+08
-2.28E+08
-2.39E+08
-2.50E+08
-2.62E+08
-2.73E+08
-2.84E+08
-2.96E+08
-3.07E+08
-3.18E+08
-3.30E+08
-3.41E+08
-3.52E+08
-3.63E+08
-1.03E+09
-8.27E+09
3.95E+08
-1.37E+09
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Probable Strength of Concrete Wall
Job Name: Block A, Sacred Heart College Job No. 40249
65 Laings Road, Lower Hutt Engineer GV

Wall: Wall 9 - Strenv_:lthened (2-HD16 each end) Date 23/02/2016
M* = 10548 kN-m M oop = 8094 kN-m 77 %NBS
V* = 1695 kN V pob = 1193 kN 70 %NBS
N* = 240 kN 2803 kN (for wall outside PPHZ)

Note: Use negative N* for uplift load Check internal force equilibrium= 0 OK
Input parameters for flexural strengh calculation
Effective wall thickness for flexural B= 190 mm
Total wall length L, = 8839 mm
Expected compressive strength f.= 30 MPa
Expected tensile strength of reinforcement f, = 260 MPa
Concrete compression strain £ 0.004
Steel reinforcement yield strain sy 0.0013
Expected axial load on wall N* = 240 kN
Neutral axis depth N.A= 351 mm
Equivalent stress block depth a= 298 mm
Axial load stress G axial = 0.14 MPa
Young's modulus of concrete E.= 25084 MPa
Section curvature w= 1.14E-05
Input parameters for shear strength calculation
Effective wall shear thickness tyan = 190 mm
Gross area of wall A,= 1679410 mm?
wall shear reinforcement diameter ®= 9.525 mm
Area of a single shear reinforcement A, = 71 mm?
Yield strength of shear reinforcement fe= 260 MPa
Number reinforcement layer n= 2 Layer(s)
Horizontal shear reinforcement spacing c/c S, = 305 mm
) - - 0.0040

Steel Layer N° D A d' &y T A M
AS 1 2 15.875 396 50 0.0013 260 1.03E+05 5.15E+06
AS 2 2 9.525 143 355 0.0000 -9 -1.24E+03 -4.40E+05
HD16 2 16 402 355 0.0000 -9 -3.50E+03 -1.24E+06
AS 3 2 9.525 143 660 -0.0013 -260  -3.71E+04 -2.45E+07
AS 4 2 9.525 143 965 -0.0013 -260  -3.71E+04 -3.58E+07
AS 5 2 9.525 143 1270 -0.0013 -260 -3.71E+04 -4.71E+07
AS 6 2 9.525 143 1575 -0.0013 -260  -3.71E+04 -5.84E+07
AS 7 2 9.525 143 1880 -0.0013 -260  -3.71E+04 -6.97E+07
AS 8 2 9.525 143 2185 -0.0013 -260 -3.71E+04 -8.10E+0Q7
AS 9 2 9.525 143 2490 -0.0013 -260 -3.71E+04 -9.23E+07
AS 10 2 9.525 143 2795 -0.0013 -260 -3.71E+04 -1.04E+08
AS 11 2 9.525 143 3100 -0.0013 -260  -3.71E+04 -1.15E+08
AS 12 2 9.525 143 3405 -0.0013 -260 -3.71E+04 -1.26E+08
AS 13 2 9.525 143 3710 -0.0013 -260 -3.71E+04 -1.37E+08
AS 14 2 9.525 143 4015 -0.0013 -260  -3.71E+04 -1.49E+08
AS 15 2 9.525 143 4320 -0.0013 -260  -3.71E+04 -1.60E+08
AS 16 2 9.525 143 4625 -0.0013 -260 -3.71E+04 -1.71E+08
AS 17 2 9.525 143 4930 -0.0013 -260  -3.71E+04 -1.83E+08
AS 18 2 9.525 143 5235 -0.0013 -260  -3.71E+04 -1.94E+08
AS 19 2 9.525 143 5540 -0.0013 -260  -3.71E+04 -2.05E+08
AS 20 2 9.525 143 5845 -0.0013 -260 -3.71E+04 -2.17E+08
AS 21 2 9.525 143 6150 -0.0013 -260 -3.71E+04 -2.28E+08
AS 22 2 9.525 143 6455 -0.0013 -260 -3.71E+04 -2.39E+08
AS 23 2 9.525 143 6760 -0.0013 -260 -3.71E+04 -2.50E+08




AS 24
AS 25
AS 26
AS 27
AS 28
HD16
AS 29
HD16
AS 30

N=a2N_2NNMNNMNNMON

9.525
9.525
9.525
0.5625
9.5625
16
9.525
16
15.875

143
143
143
143
143
201
143
201
396

7065
7370
7675
7980
8285
8511
8590
8611
8789

-0.0013
-0.0013
-0.0013
-0.0013
-0.0013
-0.0025
-0.0013
-0.0025
-0.0013

-260
-260
-260
-260
-260
-500
-260
-500
-260
Steel
Concrete
Axial load

-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-3.71E+04
-1.01E+05
-3.71E+04
-1.01E+05
-1.03E+05
-1.21E+06

1.45E+06
-2.40E+05

M34K

-2.62E+08
-2.73E+08
-2.84E+08
-2.96E+08
-3.07E+08
-8.56E+08
-3.18E+08
-8.66E+08
-9.05E+08
-7.25E+09
2.16E+08
-1.06E+09
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Chemical Anchoring - ChemSet Anchor Stud Design Calculator

MBS'q

® Ramset

Non-Cracked Concrete - Epcon™ C6

£EPCON C6., [EPCON C6.,

Anchor Type: Threaded Rod- Gr 8.8  Anchor Size dy,=M 12
3 e e —
1. Number of anchors (n) n= 1 - 2705 100 100 2705 Project Name:-
2. Anchor Spacing (a) a=z 100 mm ‘—E—'HEH‘E'I‘—E—* Walls A & B to Floor Connection
3. Concrete Edge Distance (e) e= 228 mm Project Site Address:-
4. Concrete Cylinder Strength (fc) fe= 30 MPa Sacred Heart Block A
S. Seismic Crack S.,) or Non-Cracked (N) Se,orN N - Company Name:-
6. Effective Depth (h>6xdh) h= 90 mm Certa Engineering Ltd
7. Anchor Stud size (d,) - M8 > M24 dy = 12 mm Design Mdentification:-
8. Concrete Edge Distance Corner {e1) e = 2705 mm ¥ 40249, GV
9. internal to a row (1) or end of row (E) lorE E row © Shear Design Load v 4 Date:-
10. Dry Hole (D) or Wet hole (W) Dorw D E oo el s 23/02/2016
11. Min Concrete Sub'te Thickness (b, b, = 118 mm J Epcon™ GG Saries
12. Anchor Stud Grade (5.8, 8.8, 316 55) Grade= 838 Gr ChomSat™ Anchor ST S peciication "Shecification”
13. Fixture Thickness (t) t= 8 mm Typ Gr8.8 Thr'd Rod M12x 118 mm long C6-18
14. Effective Length (L) L= 98 mm Rirection of Shear
15. Design Tensile Load-per anchor (N*) N* = 0 kN Nolo lamelors (mar) | Capacity Revuction Factars Deslynlead-o
16. Design Shear Load-per anchor (V*) V¥ = kN Drill d, = 14 Conc. Tansion/Shear ¢ = 0.6
17. Direction of Shear design load (a) as= 0 * Firture d,= 15 S Lo/ Shear 3208 :\ ::‘;;ok'ow;u::: = edge
18. Service Temperature (C) 40'Cto +45°C -

Untput Boscristion OnputData Elevation ¥iow - Generic Anchor Lozsod
[Srenpth Limit State Besign) Iper sacher] Dissensions in fmm)
DESIGNO.K MIN. CAITERIA for 8,6 & h- 0.K N* (Te"“e Désignioad
per anclior) B Anchor end af g row
Des. Red. Ult. CONC. Tensile Capacity PNye= 243 kN T
Red. Char. Ult. STEEL Tensile Capacity dN,.= 540 kN ;‘::"J:m .
Des. Red. Ult. CONC. Shear Capacity PVye= 516 kN s @ ‘:E‘T
Red. Char. Ult. STEEL Shear Capacity V= 335 kN SRR okt
Drill hole diameter dy= 14 mm - —F
TENSIBN K il
Design Red. Ult. Tensile Capacity N, = 243 kN L
Tension Design Check N*/$N, =  0.00 <1 ! ! | pnos
s"m '.K. I I I Thickness "I"  Anchorinternai to g row
¥ i H | bm= 118
Design Red. Ult. Shear Capacity ¢V, = 335 kN | J ) 1
Shear Design Check VAV, = 000 <1 v | arever | anerar ' P ' K.
Ditanze | SPacha | Spachp | oo N RSy iy oo
COMBINED TENSION SHEAR .. e a o a e E ‘~,i:‘; B E
- T ee &
Combined Check - N*/$N,, +V*/dV, = 0.00 <12 2 00w - o
Anchor Size d, Metric 8 10 1z 16 20 24 30 36
Drill hole diamster dn {mm) 10 12 14 18 24 26 N/A A
Stressed Area A, (mm?) 37 58 84 157 245 353 NiA NIA
Anchor Stud Yield Sirength f, (MPa) 840 &40 840 840 840 640 NiA NiA
Red.Char Ult Steel Tensile Capacity N, (kN) 23.4 371 540 100.5 156.8 2259 NIA N/A
Red.Char ULt Steel Shear capacity PV (kN) 14.5 23.0 33.5 62.9 97.2 140.1 N/A A
Edge distance for no conc.cone reduction A (mm) 35 40 50 65 8O 100 NiA N/A
/Anchor spacing for no conc.cone reduction a, {mm) 50 60 75 100 120 145 N/A NIA
Absolute Minimum edge dist. & anc'r spac. oy & a, (mm) 25 30 35 50 &0 75 N/A NA
Design Reduced Ultimate tensile capacity ¢N,,. (kN per anchor)
Effective Dopth - b Based on edge distance {e.) and anchor spacing (ac) for no conc.cone reduction
60 (mm) 1.2
65 (mm) 12.7
70 (mm) 14.1 15.5
80 (mm) 173 18.0
90 (mm) 208 22.6 243
100 (mm) 23.4 26.4 28.4
1o (mm) 23.4 30.5 32.8 36.8
125 (mm) 234 36.9 39.7 1.6
140 (mm) 23.4 371 471 52.8
150 (mm) 214 37.1 52.2 58.6 64.1
160 (mm) 23.4 371 54.0 64.5 70.8 75.9
170 (mm) 234 3741 54.0 70.7 77.3 83.2
180 (mm) 23.4 371 54.0 77.0 84.2 90.6
190 (mm) 23.4 37.1 54.0 835 91.3 98.3 NIA
220 (mm) 23.4 371 54.0 100.5 113.8 122.4 N/A
240 {mm) 23.4 371 54.0 100.5 120.7 139.5 NIA NA
270 (mm) 234 371 54.0 100.5 154.7 166.4 N/A NIA
330 (mm) 23.4 37.1 54.0 100.5 156.8 224.9 NIA NiA
350 (mm) 23.4 371 54.0 100.5 156.8 225.0 NiA N/A
The design engineer shauld ensure the structurat element is capable of supporting these loads. Refer to Ramset™ Specifiers Anchoring Resource Book ANZ for mare information or explanation of Tech. Data.
\TW Australia Pty. Ltd. ABN 63 004 235 063 trading as Ramset™, © Copyright 2015
DC04134 RAMO115 Chemical Anchoring - ChemSet Anchar Stud Design Calculator V270714
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3.3.4.1 HIBOND FORMWORK TABLES continued
0.75mm HIBOND FORMWORK SPAN CAPABILITIES

240U

ML A

Flooring Design Guide

Dy Slab Weight Concrete Quantity Maximum Span (L) mm
mm kPa m3/m?2 Single Double or End Internal
Allow. |5mmlimit| Allow. |5mm limit| Allow. | 5mm limit
110 2.03 0.0825 2500 2050 2800 2450 | 3150 | 2950
120 2.26 0.0925 2500 2000 2800 | 2350 | 3050 | 2850
130 2.50 0.1025 2500 1950 2750 2300 | 2900 | 2800
\ 140 274 0.1125 2500 1900 2650 2250 | 2750 | 2700
A 150 297 0.1225 2400 1900 2550 2200 | 2600 | 2600
160 3.21 0.1325 2350 1850 2450 2150 | 2500 | 2500
170 3.44 0.1425 2300 1800 2350 2150 | 2400 | 2400
180 3.68 0.1525 2250 1800 2250 2100 | 2300 | 2300
190 3.91 0.1625 2200 1750 2150 2050 | 2250 | 2250
200 4.15 0.1725 2150 1750 2100 2050 | 2150 | 2150
210 4.38 0.1825 2150 1700 2000 2000 | 2100 | 2100
220 4.62 0.1925 2100 1700 1950 1950 | 2000 | 2000
230 4.85 0.2025 2050 1650 1900 1900 1950 1950
240 5.09 0.2125 2000 1650 1850 1850 [900 | 1900
250 5.32 0.2225 2000 1600 1800 1800 1850 1850
260 5.56 0.2325 1950 1600 1750 1750 1800 | 1800
270 5.79 0.2425 1900 1600 1700 1700 [750 | 1750
280 6.03 0.2525 1900 1550 1650 1650 1700 | 1700
290 6.26 0.2625 1850 1550 1600 1600 1650 | 1650
300 6.50 0.2725 1850 1550 1600 1600 1650 | 1650
T 240 D L H25m— T NO  FRAPPIC. RSEuiisD)
0.95mm HIBOND FORMWORK SPAN CAPABILITIES
D, Slab Weight Concrete Quantity Maximum Span (L) mm
mm kPa m3/m?2 Single Double or End Internal
Allow. | 5mmlimit| Allow. (5mm limit| Allow. [5mm limit
110 2.05 0.0825 2650 2200 2900 2500 | 3700 | 3050
120 2.29 0.0925 2650 2100 2850 2450 | 3650 | 2950
130 2.52 0.1025 2600 2050 2850 2400 | 3650 | 2850
140 276 0.1125 2600 2000 2850 2350 | 3650 | 2800
150 299 0.1225 2600 2000 2850 2300 | 3600 | 2750
160 3.23 0.1325 2500 1950 2800 2250 | 3500 | 2700
170 346 0.1425 2450 1900 2750 2200 | 3400 | 2650
180 3.70 0.1525 2400 1850 2700 2150 | 3300 | 2600
190 393 0.1625 2350 1850 2650 2150 | 3200 | 2550
200 4.17 0.1725 2300 1800 2600 2100 | 3100 | 2550
210 4.40 0.1825 2300 1800 2550 2[00 | 3050 | 2500
220 4.64 0.1925 2250 1750 2500 2050 | 2950 [ 2450
230 4.88 0.2025 2200 1750 2450 2000 | 2850 | 2450
240 511 0.2125 2150 1750 2400 2000 | 2800 | 2400
250 5.35 0.2225 2150 1700 2400 2000 | 2700 | 2400
260 5.58 0.2325 2100 1700 2350 1950 | 2650 | 2350
270 5.82 0.2425 2100 1650 2300 1950 | 2600 | 2350
280 6.05 0.2525 2050 1650 2300 1900 | 2500 | 2300
290 6.29 0.2625 2000 1650 2250 1900 | 2450 | 2300
300 6.52 0.2725 2000 1600 2250 1900 | 2400 | 2250

October 2006
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3.3.5 HIBOND COMPOSITE SLAB LOAD SPAN TABLES continued

0.75mm HIBOND - SINGLE SPANS ){6? } S(},a)zﬁe\) =4 Shk — oy

Medium term superimposed loads (kPa) CNO SOL in COM@’@
L., Slab t |ckness( )mm
mm 110 120 130 140 150 170 180 90 200
2000 | 162 | 196 | 21.0

{2200 13.3 | 16.1 172 | 193 | 214

—D2400 | 112 | 135 143 | 16.0 77 ] 195 | 214

2600 | 9.5 1.4 12.1 | 135 49 164 179 | 194 | 208
2800 | 82 9.8 104 | 115 127 | 13.9 151 | 163 175 | 1838
3000 | 7.1 8.5 9.0 9.9 109 | 11.9 129 | 139 | 148 | 159
3200 | 6.2 7.4 7.8 8.6 94 | 103 1.1 1.9 | 127 | 136
3400 | 55 6.5 6.9 7.5 8.2 8.9 9.6 10.3 109 | 1.6
3600 | 4.9 5.8 6.1 6.6 7.2 7.8 8.4 8.9 95 | 10.1
3800 | 44 | 52 54 5.9 6.4 6.9 7.4 7.8 83 | 87
4000 [ 40 | 47 ] 48 5.3 57 6.1 6.5 6.9 72 | 76
4200 [367T 42T 43 | 47 51 | 54 58 | 6.l 63 | 6.7
4400 | 29 : 38 39 | 42 45 48 5. 5.4 56 | 58
4600 | 23 7 337 36 ' 38 | 41 43 4.6 48 50 | 5.1
4800 | 1.8 26 1 3__;_._]' 35 L .37 | 39 4.1 43 44 | 45
5000 2.0 2.9 3.2 S T B 3.8 39 | 40
5200 1.6 2.3 Em_z;?m 3.0 3.2 ': 3.3 3.4 35 | 36
5400 1.8 2.6 2.8 PCIS R e 3. 3.1
5600 21§ 25 | 26 77 27 ] 28 | 28
5800 1.6 | 23 1 24 2.5 ]’ 2505125 25
6000 18§ 22 2.2 22, 22 | 22

0.75mm HIBOND - SINGLE SPANS
Long term superimposed loads (kPa)

L Slab thickness (D) mm

mm Io 120 130 140 150 160 170 180 190 200
2000 | 162 | 196 | 21.0
2200 | 133 | 16l | 172 | 193 | 214
2400 | 112 | 135 | 143 | 160 | 177 | 195 | 214
2600 | 9.5 | 1L4 | 120 | I35 | 149 | 164 | 179 | 194 | 208
2800 | 82 | 98 | 104 | 15 | 127 | 139 | U510 | 163 | 175 | 188
3000 | 7.1 8.5 90 | 99 | 109 | 119 | 129 | 139 | 148 | 159
3200 | 62 | 7.4 78 | 86 94 | 103 | 110 | 119 | 127 | 136
3400 | 54 | 6.5 69 | 75 82 | 89 9.6 | 103 | 109 | 116
3600 | 43 | 57 6.1 | 66 72 | 78 84 | 89 95 | 101
3800 | 3.4 | 46 54 | 59 64 | 69 74 | 78 | 83 | 87
4000 | "76 ] 36_| 48 | 53 57 | el 65 | 6.9 72 | 76
4200 ["°20°°] T 2.8 39 | 47 51 | 5.4 58 | 6.l 63 | 6.7
4400 1,22 73777 42 | 45 | 48 501 | 54 | 56 | 58
4600 677 24 | 33 41 | 43 46 | 48 | 50 | 5.
4800 } 18 [7267] 35| 39 41 | 43 | 44 | 45
5000 ; 2.0 28 1 35 37 | 38 39 | 40
5200 5 21 [7257] 33 | 34 35 | 36
5400 1.6 23 | _30_] 3 3.1 3.1
5600 ; 1.7 24 | 27 28 | 28
5800 E 18 [T2571 25 | 25
6000 ' 2.0 22 | 22

October 2006 Dlmén d
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NOTE @ General oclauses shall be read where they apply to
this trade.

BRICKS All bricks shall be of approved manufncture

to M.Z.S.8. No. 366 and shall be grade 'A'

1.
end conform
only. Submit samples Tor approvnl before. proceeding
with work, and eamples shull exhibit multicolours in
L2 which there shall be bricks 1n shades of orange, red,
The approxim‘ e} proportinns shall be

j.blue mnd purple..

.“fBO% red and orange with 20u ot blues and nurples or

ﬂ 4" other approved ﬁelcur m;xed in by the Brickl“yer to form
1T¥la pleasant pattern-,:*‘ ;5;ﬂ;_' ,‘,,;A; fi T

v 2,fMORThR shnlljbe qﬁqééa]o;.

casewshall.the eement—lime maxt"-o conrazn more tranZQnef

~

A-Limﬁ snall be Well mlxed with the sanﬂ and wd:ev and
S50

allcwca to stanﬂ fbr at 1east ua hours before beinc u
No mo“uqr

Immediately be ore using gnuge with cement._
'become set or dead shall be used-_

Eulld the'whole of the brlckmork as’ ahoxn on
G:rr" up‘

“Lahch ‘hat

. OQK} ﬂSHIg.
 :drawing¢- 'ully flush all joints with morta“

eve 4heighvs with}no part rising"more than 3 ft.

:eatherstruck s'work'proceed

_fturth course, at all‘qngles,
Provide rive tzes to @ ac
Well bed ties into

h

3

onenings and ends of malls.
uquare yard at 1ntermediate points.
and secure to studs-

the brickworic,
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SHEAR WALL ANALYSIS PROGRAMME

1.

2.

"Page down" twice and enter wall geometry and material properties.

Hit "Home" then "Tab" across and enter reinforcing areas and
positions. NOTE: Start at the top of the table and work down.

- Hit "Home", then "Page down" three times to start analysis No. of bars
Wall Rein As (mm)
- Guess a "depth to neutral axis" value. This will give a axial Compression Flange Rein (As)mm
load value. Adjust depth to neutral axis until the desired Tension flange Rein (As)mm
axial load is reached. First bar position mm
Last bar position mm

- Do the same for overstrength. Then "page down" again and

repeat for the wall reversed. To print results press "Alt"+P.

39
402

50
50

Reinforcment Crs} § 199

MALS

MAX: g
WO)b -Lo0 GAMH ARCE

Ay = bo2for= 2010wt In~

syt oY 000l

(100,\7';004/0)9)
Q.a;wfé_}i 203 - oK
IR Y (Wasals
S5TES L

«aty MIN- s166L

6. Repeat steps 3 to 5 for extra axial loads.
Input.
7. To obtain an interaction diagram, omit steps 3 to 6, just press Out put.
"Alt"+A followed by "Alt"+]
SHEAR WALL ANALYSIS PROGRAMME DATE : 08/01/16
Job number : (“ 40249 Location: New Wall
Designer : ey P
Title : Sacred Heart Block A
GEOMETRY Comp Tension
L
Wall length, (L) = 7645 mm
Comp. flange length, (LC) = mm WT
Comp. flange width, (BC) = mm =
Tens. flange length, (LT) = mm BiE . 191
Tens. flange width, (BT) = mm
Web thickness, (WT) = 200 mm
X-sectional Area = 1529000 mmA2 LC
Position of C.0.G = 3823 mm from comp. end LT
MATERIAL PROPERTIES
Concrete or Masonry? C/M c => Ultimate strain = 0.0030
Concrete strength = 30 MPa
Rein. yield strength = 500 MPa
Overstrength yield = 675 MPa
Youngs modulus,rein = 200000 MPa
WALL ANALYSIS Required N* = 207 kN
Usage 1.00
Ideal axial load = 243 kN JUsage @0 1.00
ldeal moment capacity = 26026 kNm
Dependable axial load = _ 207 kN (confined} phi= 0.85
Depend. oment capacity = = 22122 KK
Dependable axial load = 217 kN  (unconfined) phi = 0.89
Depend. moment capacity = 23147 kNm
beta 1 = 0.85
Depth to neutral axis, ¢ = 1255 mm a= 1067 mm
Axial load = 207 kN
[O'strength moment capacity= 34340 kNm]
Depth to neutral axis, ¢ = 1307 mm a= 1111 mm
WALL ANALYSIS (Wall reversed) Required N* = 207 kN
Usage 1.00
Ideal axial load = 243 kN |Usage ®o 1.00
Ideal moment capacity = 26026 kNm
Dependable axial load = ; 207 kN (confined) phi= 0.85
{Depend. moment capacity = 22122 kNm]
Dependable axial load = 216 kN  (unconfined) phi = 0.89
Depend. moment capacity = 23147 kNm
Depth to neutral axis = 1255 mm a= 1067 mm
Axial load = 207 kN
[O'strength moment capacity= 34340 kNm|]

Depth to neutral axis = 1307 mm a= 1111

- ok fol
Vs STHEL



SHEAR CAPACITIES

Wall Ductility p= |

7]

Date: 11/01/16

Job No: 40249

M6

Job Name: Sacred Heart Block A

Location: New Wall

Seismic parameters

Elastic Coeff Cp= 1.25
Wall Coeff Cu= 1.25

B=Cu=1.25/Cp= 125

0.970
0.970

1.000

Demand/Capacities

V* Demand VE
V*elastic

4198 |kN M* Demand = 1.25 18553 JkN.m
4198 kN  M'Elastic p= 1.25 18553 kN.m
Mu 22122 kN.m
Mo 34340 kN.m

M*Elastic < Mu Elastic design

Wall Shear Demand

\

AU4eU OF VT - ST66¢
+ STRRTEAS.

@o 1.851
wy
wv.®0.VE 7770 kN
uw.VE 5248 kN
V*wall 5248 kN
V*wall (If different than above) kN
V*Wall 5248 kN
Wall Shear Design |
NaG+uca 1 kN L 7645 Imm
¢ 0.75 bw 200 [mm
fic 30 |MPz Ag 1529000 mm2
fyt 500 |MPe S| 125 ]mm
vn 5.720 MP: vn<= 60 OK
Ve 1.096 MP: vec <= 1.10 Fails
VCactual 1.095 MPa
VN-VCactual 4625 MPz  vn-vc >= 070 OK S Spacing 125 mm
Bars size l 16 [Dia
Av 231.226 mmz2 A Bar area 201 mm2
Avmin 35.000 mm2 No. Legs | 2 |
Avregd 231 mm2 |Avreqd 231 mm2  Avprvd 402.00 mm2 OK
Wall Starter Design M, Ao AMPLITUSE
( R66'n wuDE tALL
Input variables below if different than above Input Vaniables
Vi kN m %100 S Spacing 200 |mm
NG+uco 207 |kN f, 500 Barssize [ & x 16 [Dia
Lual mm ABararea 2 x 201 mmz = DAl
AV (total) 13579 mm2 Avroqd (T) 13579 mm2 _ Avprvd Z x 7683 mmz__ < IS Zhmwmt- 01K
Avfim 1776 mm2/m Avreqd 1776 mm2/m  Avprvd ‘Ax 1005.00 mm2im = 20/ t/M-zn(
——



40249
MO

TITAN Injection Anchors
Grouted tie-back anchors

Design examples

089212 [0.691n2 [1.362in? [2.0Bin? {2.53in2 (4.88in2

00

Allow shear force

S8 kN
13 kips

8B kN 164 kN 24DkN  J320KkN  |535kN
198kips |369kips |53.9kips |74kips  [120.3 kips

wall bending | length of toe-in sheet pile anchor horizontal effective | anchor double
height monent { sheet pile length spacing | anchor force | anchor length U-channel
h L t ABRBED profile a AH force
{m) {kNm/m) () {m) type/steel (m) (kN) (kN) {m)
3,00 12,88 4,17 1,17 PU6 StSp 37 3,00 77,87 82,87 =~ 9,00 | 2]{200 St 37
KL1 StKE 300
3,50 20,81 4,85 1,35 PUs SiSp 37 3,00 100,04 106,46 =~ 9,00 | 2){200 St 37
KU1 StKE 300
4,00 31,42 5.54 1.54 PUE StSp 37 3,00 125,14 133,17 | =10,00 | 2][200 St 37
KL2 StKE 300
4,50 45,02 6,23 N3 PUs 8tSp 37 2,40 122,46 130,32 = 10,00 | 2]{200 St37
KL2/7StKE 300
5,00 61,92 5,941 1,91 PUS StSp 37 2,40 122,47 130,33 = 10,50 | 2)[200 St 37
KL2/78tKE 300
5,50 82,63 7,59 2,09 Pus stsSp 37 2,40 144,86 154,16 =11,00 | 2}f200 St 37
KL3 StSp 300
6,00 107,43 8,28 2,28 PU8 SiSp 37 1,80 126,83 134,97 = 12,00 | 2)[200 St 37
5,50 136,62 8,98 2,46 PU8 StSp 37 1,80 148,39 156,79 = 12,50 | 2}[200 St37
7,00 170,69 9,64 2,64 PU12 5tSp 37 1,20 111.59 118,756 | =13,00 | 2][200 St 37
q =10 kN/m?2
Anchor/pile type  [TITAN TITAN TITAN TITAN TITAN TITAN
30116 |30/t |06 |56 {73/53  l1oasze +000 tlv ¢ ¢'L l ¢ i ‘L n
Nominal outside  130mm  [30mm  J0mm  [52mm  [PBom  [103mm 7-050
diam, Wein [1¥sin 1%sin [24sin [27sin |4V Sy "200
Effective cutside  |z72mm  [26.2mm [371mm [488mm |69.9mm |1004 mm Ll E ’9L,
diam. Them  |1%ssin  [1%sain |15rein [234in  |3%/sin © §’ I \.\
Inside diam. 16 mm N mm 16 mm 26mm  |53mm |78 mm al £ ~
Sfgin ein  [Sain WWain  {2Vsin  [3Vein E g
Ultimade load 220kN  [320kN  1660KN  [920kN (116D KN  |ia50 kN .g | Lw il ground water level
49.5Kips_|72.0kips |148.4 kips |200kips |260.8 kips |438.4 kips | =13 = “(both sides)
= - Bl £
Yigld point 180 kN 260 kN 525kN  |730kN 970 kN 1570 kN IR
40.5kips [58.4kips |118.1 kips [160.8 kips 12183 kips [3528 kips 25
Yield stress To, 1470 N/mm? [580 N/mm2(590 N/mmz 550 Nimm2{ 580 N/mrmz2} 500 N/mm2 Ti
68.2ksi 84 ksi  1856ksi [79.7ksi (856 ksi |72.5 ksi _ 2 v
Cross section {A) [382mm2 446 mm2 {87 mm? 1337 mm2 {1631 mm? |3146 mm? soil values: @=325° 6-2/3¢

Y/Y=20/10

Allow shear stress

180 N/mm2 (230 N/mm? 200 N/mm2 200 N/mm2]200 N/mm2|180 N/mm2
26.2ksi  |334ksl [29.0ksi  {20.0ksi |20.0ksi |26 ksi

Moment of inertia

237cm? (2.24cm¢ 1898cm4 |256cmt {78.5cm? [317 om#

0.057in* [0.054in4 0216in* [0.62in* [1.89mm4 |762ind TITAN tie-back anchors:
Plastic moment {267 cm3 |278cm?  |783cm3  [16.44 o3 |32 cm3 89.6 cm3 Prof. Dr. Ing. Floss. Technical University Munich (Institu-
of resistance 0163in3 [0169in% [0.478in3 [1.0in3 1958 in3 15,466 in3 te Prof, Ostermeier) project no. 9941/13 dd. 23.10. 1989
Weight 30kg/m (3.5kg/m [6.9ka/m [10.5kg/m [12.8 kg/m |247 kg/m Prof, Dr. Ing. Floss, Technical University Munich (institu-
2.02 Ibs/ft |2.35 Ibs/ft |4.64 lbs/fl {7.14 Ibs/ft |8.6 Ibs/ft |16.6 Ibs/t te Prof. Ostenmeier) project no. 9941b/12 dd. 30. 10. 1980
thread lefthand | leff left left right right fight Prof. Dr. Ing. W. Bliimel, Technical University Hannover,
right hand Institute for soil construction, dd. 20. 6. 1991
lengths i [BEam fem o Bmogm o am approval test no, 25-15467 dd. 4. 10. 1981 of FMPA
127-2 6-7'7910"19" - 10 97-10 9'-10 9°-10 Institute of the State of Baden-Wiirttemberg
12‘- 2" . ey v -
E.&20. E The allowable shear force is determined by the formula: Govermment institute for material research and testing

subject to change
without notice

1 mm = 0.03937 in

Principle tests performed with

(BAM) Berlin report no. 1.3/12279 dd. 9. 6. 1992 on
cofrosion resistance of the TITAN INOX anchors.

Q Tpo A
allow = [_].“2—
*1.75
Tm=3281ft 1kN=0.2248Kip 1MPAor!N/mm!= 0.145KSI 1 BAR = 14.5 PS| 1 kN/m* = 002089 kip/sqft

1 MN/m* = 145 KSt 7
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Project: Block A Sacred Heart College - Prefects Wing Date: 17-Dec-15
Location: 65 Laings Road Engineer: GV
Lower Hutt Job No. 40249
DETERMINATION OF AS/NZS1170 SEISMIC COEFFICIENT
Applicable to Structure Of Period T < 0.7 Seconds
Base Shear Force V = C,.W,
Location = ﬁ.;wer Wt V: First Mode Period (>0.4 sec) = ( 04 g—v— State = Ultimate A
Site Subsoil Category Deep/Soft Soil (Class D) v Structural Ductility Factor i = | 3 v
From AS/NZS1170 C(T,) = 3.00 S, = 0.7
C(T) = C(T1)RZN(T,D) = 1.20 R= 1.00
K,=(u-1)T,/07+1= 214 Z= 0.40
Cd(T,) = C(T)Sp/Ku = 0.39 N(T,D) = 1
EQUIVALENT STATIC METHOD Building Weight Determination
Roof Roofing 0.35 kPa x 65m2 22.8
1/2 Upper Walls External 0.35 kN/m x 37m 13.0
1/2 Upper Walls Internal 0.30 kN/m x 8m 2.4
W Roof = 38.1
Upper Floor Area Upper Floor 656 m2
1/2 Upper Walls External 0.35 kN/m x 37m 13.0
1/2 Upper Walls Internal 0.30 kN/m x 8m 2.4
Upper Floor 0.4kPax L.F. Area m2 26.0
Seismic Live 0.3x 3.0kPa x U. F.area m2 x LLR 39.3
1/2 Lower Walls External 0.35 kN/m x 21m 74
1/2 Lower Walls Internal 0.30 kN/m x 12m 3.6
W Upper Floor = 91.6
(Live Load Reduction Factor) %4=0.3+(3+VA) where 1>v,>0.5 0.67
Upper Floor LLR (¥,)
Area Lower Floor 33 m2
1/2 Lower Walls External 0.35kN/m x 21m 7.4
Sub Floor 1/2 Lower Walls Internal 0.30 kN/m x 12m 3.6
0 0 0.0
Lower Floor 0.4 kPa x L.F. Area m2 13.2
Seismic Live 0.3 x 3.0kPa x S.F.area m2 x LLR 24.4
1/2 Subfloor Concrete Walls  23.5kN/m3 x 0.7m/2 x 2.1m2 17.3
W Lower Floor = 65.8
Lower Floor LLR (,) (Live Load Reduction Factor) v/,=0.3+(3+VA) where 1>1%5>0.5 0.82
Wit = 195.6
__V=cdwt V= 76.7 kN ]
Bracing Distribution
Level Wi Hi WiHi Ratio WiHi/SumWiHi Vi = 0.92(Ratio x V) Vi Cum. {|BU’s (67%)
(+8% V for roof level)
Roof 38 6.11 233 0.397 34.2 34.2 458
First Floor 92 3.35 307 0.524 370 711 953
Subfloor 66 0.7 46 0.079 5.5 76.7 1027
196 586
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Sacred Heart College - Block A, Prefects Wing GV J40249
GIB EzyBrace® 2011 Software ’ j
SINGLE OR UPPER STOREY WALLS ALONG | V06/11
Lines Bracing Elements
1 2 3 4 5 6 7 8 9 I 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
214 A 1 3.76 2.46 Extg. Wall Extg. 154 - 154
2 3.12 5.28 Extg. Wall Extg. 60 60
— [ 168 B 1 1.66 2.46 [BL1-H GIB® 207 168
154 C 1 3.76 2.46 Extg. Wall Extg. 154 154

Wind Earthq.
[Totals Achieved w_ [ #ivor [ EQ [ 117% | 575 | 536 |
Timber Floor, design limit of 120 BU/m declined OK OK

mtals Required (from Demand) m

INCERTAWOBFILES\40200\40249\Design\Selsmic Strengthening\40249 Prefects Wing Bracing.xis




_Sacred Heart College - Block A, Prefects Wing

w3

GV  J40249
GIB EzyBrace® 2011 Software !!j
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
-30 M 1 3.66 5.28 |Extg. Wall| Extg. 70 70
620 N 1 3.69 2 Extg. 2 Extg.2 310 310
2 3.69 2 Extg. 2 Extg.2 310 310
_3 180 (o} 1 0.9 246 |BL1-H GIB® 100 90
> 0.9 2.46 |BL1-H GIB® 100 90
Wind Earthq.
[Totals Achieved | W T[#ovor [ EQ_ [ 190% | 889 | 870 ]
Timber Floor, design limit of 120 BU/m declined OK OK

Ilotals Required (from Demand)

IA\CERTAUOBFILES\40200040249\Design\Seismic Strengthening\40249 Prefects Wing Bracing.xls
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Sacred Heart Collegi Block A, Prefects Wing

Pk

GV J40249

GIB EzyBrace® 2011 Software

LOWER WALLS ALONG | vosn
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
201 A 1 2.01 249 |BL1-H GIB® 248 201
201 B 1 2.01 249 |BL1-H GIB® 248 201
606 C 1 1 249 |Concrete Wall 606 606
-54 D 1 1 249 |T&G Shea Wall 65 65
Wind Earthq.
[Totals Achieved | w [#owvio [ EQ | 113% [ 1167 | 1074 |
Timber Floor, design limit of 120 BU/m declined OK OK

tl'otals Required (from Demand)
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Sacred Heart College - Block A, Prefects Wing _ GV J40249

[k

GIB EzyBrace® 2011 Software

LOWER WALLS ACROSS | voent
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
% 252 M 1 2.51 2.49 BL1-H GIB® 310 252
148 N 1 3.66 2.49 Extg. Wall Extg. 148 148
426 (o] 1 34 249 |EP1 Ecoply® 426 426
T RVAL)
153 P 1 1 2.49 Rod Cross| Bracing 153 153
Wind Earthq.
[Totals Achieved w #DIvViot | EQ | 103% [ 1037 | 979 |
Timber Floor, design limit of 120 BU/m declined OK OK

Ilotals Required (from Demand) m

INCERTAWJOBFILES\40200\40249\Design\Seismic Strengthening\40249 Prefects Wing Bracing.xls




P 6

AS/NZS1170 BEAM LOAD CALCULATION SHEET
Roof Beam Calculation Sheet

Job Name: Sacred Heart College - Block A
Seismi Strengthening

Job No. 40249

Date: 22-Mar-16 Engineer GV
Beam No. BM1
W (kN/m)
JLJIIJITITITITITNTTL L= 21m
X Trib Width = 375 m
Ra R, Qpr = 14 kN
' L o)
LOADING
Uniformly Distributed Loads Amount
1. Dead Beam Self Weight 0.18 kN/m
Roof 0.35 kPa x Trib Width 1.31 kKN/m
kN/m
Total Dead Load G= 1.49 kKN/m
Q Point load critical
2. Roof Live Load 0.25 kPa x Trib Width Qr= 1.33 kN/m
Roof storage 0.00 kPa x Trib Width Qu= 0.00 kN/m
{0.5kPa if applicable) Q= 1.33 kN/m

3. Site Wind Speed

Vig= 4400 m/s Upward Wind Loads

Downward Wind Loads

Az = 0.5(64)V,)x10% = 1.16 kPa 1.16 kPa
External Pressures
Pe = CpeKaKI Ksz Cpe(min) = 09 Cpe(max) = 03
Ka=1.00
K, = 1.00 pe(min) = -1.05kPa p(max)= 0.35kPa
K, = 1.00

Internal Pressures Cpi(max) = 0.6 Cpi(min) = 0.3
pi = Cud; pi(max) = 0.70 kPa pi{min) = -0.35kPa
Combined Pressures
K. = 1.00 K= 0.90
pz= (pe - pi)Kc pz(max) = -1.74 kPa pz(min) = 0.63 kPa
W (max) = -6.53 KN/m W,(min) = 2.35 kN/m
Load Combinations - Ultimate Limit State 12G+15Q= 3.79 kN/m
Winedium = 3.79 kN/m Note: Roof Wec=0 1.2G+Qu+Wu = 4.14 kN/m
Wahort = 5.19 kN/m 0.9G +Wu = <5.19 kN/m

W*= 5.19 kN/m M* = 2.86 kNm
Beam Type | PFC & Flitch ' | ¥ Size ‘\ 150PFC le=5m v f, = 300 Z= N/A
2=10.9 k= 1.0 kg ks =1 OMb =0.k1.k4.k5.f0.Z= 1510 kNm [FE!‘&?
k= 1.0 El = 1676.00
Load Combinations - Serviceability Limit States G+07Q= 2.42
Long Term 0.71x Wind ult = 464
1kN Load (G+0.4Q ) Ws = 1.49 kN/m Short Ws = 4.64 kN/m
Deflection= 0.1mm 0.2mm 0.7mm
Span/ 9331 Span/ 2996
Limit 2.0mm Span/ 500 Span/ 300 _
l OKAY OKAY . OKAY
Reactions G Q Windgown Wind,, Ultgown Ult,,
1.56 kN 1.40 kN 2.47 kN -6.86 kN 4.35 kN -5.45 kN
Q = 0.25kPa UDL Reaction = 0.98 kN

40249 BM1 xis

22/03/2016
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Project: Block A Sacred Heart College - Staff Wing Date: 17-Dec-15
Location: 65 Laings Road Engineer: GV
Lower Hutt Job No. 40249
DETERMINATION OF AS/NZS1170 SEISMIC COEFFICIENT
Applicable to Structure Of Period T < 0.7 Seconds
Base Shear Force V = C,.W,
i I B e y* - =
Location = | Lower Hutt - First Mode Period (>0.4 sec) = : 0.4 ‘v State = | Ultimate e
Site Subsoil Category ‘Béep/Soﬁ; Sail (c.a;,)' B 7 Structural Dugtility Factor p =3 v
From AS/NZS1170 C(T,) = 3.00 Sp= 0.7
C(T) = C(T,)RZN(T,D) = 1.20 R= 1.00
Ko=(p-1)T, /07 +1= 1.57 Z= 0.40
Cd(T,) = C(T)Sp/Ku = 0.53 N(T.D) = 1
EQUIVALENT STATIC METHOD Building Weight Determination
Roof Roofing 0.35kPax9.3mx7.9m 257
1/2 Upper Walls External 0.35kPa x 1/2 x 93m2 16.3
1/2 Upper Walls Internal 0.30kPa x 1/2 x 84m2 12.6
W Roof = 54.6
Upper Floor Area Upper Floor 74 m2
1/2 Upper Walls External 0.35kPa x 1/2 x 93m2 16.3
1/2 Upper Walls Internal 0.30kPa x 1/2 x 84m2 12.6
0 0 0.0
Upper Floor 23.5kN/m3 x 0.152m x 9.3m x7.9m 262.4
Seismic Live 0.3 x 3.0kPa x U. F.area m2 x LLR 215
1/2 Concrete Columns 23.5kN/m3x4x0 448m3 225
W Upper Floor = 335.3
Upper Floor LLR (Live Load Reduction Factor) ¥.=0.3+(3+VA) where 1>y,>0.5 0.65
Wt = 389.9
[ v=cdwt V= 208.4 kN 1
Bracing Distribution
-
Level Wi Hi WiHi Ratio WiHi/SumWiHi Vi=0.92(Ratiox V) | ViCum. 6} /aNﬂJ
(+8% V for roof level)
Roof 55 6.3 344 0.237 62.1 62.1 LH £ W
First Floor 335 33 1107 0763 146.3 2084 1139, { by
390 1450
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Date: 211122015 [Engineer: | GV [Job No: | 40249 [Page: [cpiy

Unreinforced Masonry Wall and Parapet Seismic Strength

Project: |Block A, Sacred Heart College, Lower Hutt

Southern Boundary Brick Wall

Location: (B‘A@F@E ;:E’ Z= 040
Soil Cat g Deep or 7softis‘9ilfc_zj C(T=0)= 112
Nearest Major Fault Distance D = 30 kM

Note: C, factoris not calculated as it's been replaced by the mass participation factor 14

ENLITTI
[ R

Figure C6-2: Definition of heights

Design Parameters [Note: Out-of-plan Parapet and Wali capacity checked for 1.0 meter width]

Parapet GND Storey Wall 1°' Storey Wall 2 Storey Wall
he = 0 0.65 0.65 0.65 m
toorb, = 0 230 230 230 mm
= 0 17.0 17.0 17.0 kN/m®
h= 0 0.325 0.975 1.625 m
h, = 1.95 1.95 1.95 1.95 m
N/L,= 0 5.08 254 0 kN per meter
W, = 0.0 25 2.5 25 kN per meter
W, = 0.0 1.3 1.3 1.3 kN per meter
Wy = N/A 1.27 1.27 1.27 kN per meter
T, = #DIV/0! 0.30 0.38 0.66 Seconds
Y= #DIV/0! 0.15 0.24 0.50
= 1 1.3 1.3 1.3

N p) = #DIV/0! 1.00 1.00 1.00
Co = #DIV/0! 0.45 0.45 0.45
Cui= 1.00 1.05 1.16 1.27
Ci(Tp) = #DIVv/0! 2.00 2.00 2.00
Capans = #DIV/0! 0.19 0.32 0.74
P*pressure © #DIV/0! 0.74 1.25 1.89 kPa
M*pase = #DIV/0! 0.04 0.07 0.10 KN-m per meter
V*base = #DIV/0! 0.48 0.81 1.23 kN per meter
V*.on = #DIV/0! 0.48 0.81 1.23 kN-m per meter
Moment Capacity of Parapet and Walls
o= 1 1 1 1
d= 0 115 115 115
a= 0.00 0.75 0.45 0.15 mm
Expected Interstorey drift demands:

1.0% 1.0% 1.0% 1.0%
RF 1 1 1 1
oM, = 0.00 0.73 0.44 0.15 KN-m per meter
%NBS #DIV/0! 1865.8% 664.3% 146.6%

Note: Above assessment are based on assumption that the interstorey drift demand on building are fimit to a maximum
value of 1.0%. however for the a maximum allowed drift demand of 2.5%, parapet and wall capacity are reduced by a
reduction factor RF upto 31% of its original strength developed under drift demand less than 1.0%.
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Job Number 40249 Certa Engineering Ltd
Date 28-Jan-16 Signed Scala Penetrometer Results Sheet
Location Sacred Heart College, 65 Laings Rd 14 Laings Road
Lower Hutt Lower Hutt
Client Mission Colleges Lower Hutt Trust Board Tel (04) 566 8004 Fax (04) 566 8037
Probe Number 1 Probe Number 2 Probe Number 3
Notes
Depth No. g H 19 & Depth No. % ) . ,15 Depth No. OL 5 19 -
50 2 ’ | 50 i ’ ’ ’ T 50 0 T T
100 1 | 100 1 100 0 ‘ ‘
150 1 | [ 150 1 I 150 0 | f
200 2 200 0 L 200 0 ! ’
250 2 , 250 0 | 250 0 r
300 3 ‘ 300 0 ! 300 0 1
350 2 350 0 f 350 0 }
400 0 _ J 400 1 400 0
450 1 F_' ’ ! 450 0 | 450 0 ‘
500 0 ; 500 1 500 0 ‘ !
550 1 W] l 550 | 0 ‘ s50[ o |
600 0 | ‘ 600 1 ‘ ‘ 600 0 }
650 0 ‘ | 650 0 650 0 1
700 1 ' | 700 1 700 0 [ I
750 0 750 0 750 0 [
800 0 800 1 | 800 0 ‘ ¥
850 1 : 850 1 850 0 ,
900 0 o 900 1 900 0
950 1 [ J 950 2 950 0
1000 1 1000 1 1000 0 ! i
1050 1 ) 1050 1 1050 0 | !
1100 1 ‘ ’ 1100 1 | 1100 0 1
1150 0 1150 1 1150 0 | !
1200 1 H ( 1200 0 g 1200 0 |
1250 1 - ‘ 1250 1 Ti 1250 0 | |
1300 0 1300 1 i 1300 0 f
1350 1 q | 1350 1 i | 1350 0
1400 0 | ’ 1400 1 d ’ i 1400 0 !
1450 0 j ‘ 1450 1 ] ‘ 1450 0
1500 1 | 1500 1 fi 1500 0 [
1550 0 J 1550 1 M 1650 0
1600 1 1600 1 | 1600 0
1650 0 1650 1 - ‘ 1650 0
1700 1| 1700 1 ' SR 1700 0
1750 2 = 1750 8 7 - 1750 0
1800 4 . 1800 10 1800 0 .
1850 2 = ) 1850 10 S I 1850 0 y
1900 2 i 1900 0 ‘ 1900 0 ;
1950 2 n 1950 0 ‘ 1950 0 N
2000 3 BT 2000 0 2000 0 ‘
2050 3 . 2050 0 2050 0 ‘
2100 6 (BN | 2100 0 2100 0 I
2150 8 i 2150 0 2150 0 [
2200 8 o - 2200 0 2200 0 i
2250 8 M= 2250 0 2250 0
2300 10 ehseal L L} 2300 0 2300 0
2350 0 T 2350 0 2350 0
2400 0 ’ 2400 0 2400 0
2450 0 ‘ ; 2450 0 2450 0
2500 0 | 2500 0 2500 0 ;
2550 0 ] 2550 0 2550 0
2600 0 ! 2600 0 | 2600 0
2650 0 2650 0 | 2650 0
2700 0 ’ 2700 0 ‘ 2700 0
2750 0 | 2750 0 ’ 2750 0 ‘ !
2800 0 2800 0 2800 0 !
2850 0 | 2850 0 f ‘ ; 2850 0 !
2900 0 2900 0 ] 2900 0
2950 0 2950 0 | 2950 0
3000 0 3000 0 3000 0
3050 0 | 3050 0 3050 0 | ‘
3100 0 3100 0 , 3100 0 »
3150 0 3150 0 ‘ | 3150 0
3200 0 3200 0 3200 0 ‘
3250 0 ‘ 3250 0 : 3250 0
3300 0 ’ O 3300 0 3300 0 ‘ ’
3350 0 3350 0 3350 0
3400 0 ' 3400 0 ‘ 3400 0
3450 0 ‘ b 3450 0 3450 0
3500 0 R 3500 0 3500 0 L

VEERTAUCE FILES WO 20040740 DeugniSeinme Simaghening\Wa248 Frobe Resais sl
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SCALA PENETROMETER TEST LOCATION PLAN

Lowar Hutt Office
Tel: £ 506 23209
) Lewel 1, 14 Lz rqs R

PO Ao 20535

E "7 Mission Colleges Lower Hutt Trust Boa@ ENGINEERING  1ove e oo

empllidizgrig nr

E'C”ECT Seismic Strengthening - Block A j oare: _ 28-01-2016 | oesioneo.

g orawN: GV APPROVED:
Eg:;::lHl-:;?rt College, 65 Laings Road Toono. 40240 S —




