






















































 

 

 
 

 

   Foundation re-levelling by underpinning 
Structural Design Calculation Report 

 

80 McCormacks Bay Road,
McCormacks Bay,
Christchurch 8081
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1.  INTRODUCTION 

 

 

2.  MEANS OF COMPLIANCE 
 

The design of the structure conform to the following design code and standards: 

1 NZS 1170.0 – Structural Design Actions – General Principles 

2 NZS 1170.1 – Structural Design Action Part 1 – Permanent, Imposed and Other Actions 

3 NZS 3101 – Concrete Structures Standard 

  

3.  MATERIAL PROPERTIES 
 

The following material strengths shall be used in the structural analysis and design check of the 

building. 

1. Concrete  

Compressive strength of concrete, f’c ------------------------ 25MPa 

2. Steel Reinforcement 

Steel yield strength, fy -------------------------------------------- 300MPa/ 500MPa  

 

4.  LOADINGS 
 

All the permanent and imposed loads (construction live load) are considered for the 

foundation underpinning design.  Load combination factors are as specified in NZS1170.0 

 

5. LOAD COMBINATIONS 
 

Member design forces were taken from load combinations specified in NZS1170.0 section 4. 

 

Fil Engineers NZ Ltd has been commissioned by Tri Power Limited to undertake structural 

engineering design for mechanical slab re-levelling at 80 McCormacks Bay Road, McCormacks Bay.

The existing dwelling is a three-storey timber framed structure with masonry external

cladding and metal roofing. The foundation of the building is a concrete slab-on-grade 

foundation and is classified as Type C foundation.
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LATERAL LOAD DISTRIBUTION

STRUCTURAL ELEMENTS SHEAR DEMAND CALCULATION

Project : 80 Mccormacks Bay Road, Mccormacks Bay Level : Foundation

Designer : AA Loading :

Date : 24/01/2019 Direction :

2

 

3

5 m a.m.s.l.

30 ⁰

1 3

1.5 m

3

2

1.2 m

100 mm

2.40
Notes:

-   Design working life to be 50 years

-  Loading dimension, L.D.

1.0

400 mm

300 mm

300 mm

Concrete Pad # 1000mm   x @2.00m CRS - concrete pad

# 450mm   x 1500mm       Depth @2.00m CRS

550mm

0.25

G, Dead (kN/m) Q, Live (kN/m) Su, Snow (kN/m)

0.82 0.375 0.6

17.28

3.84 7.20

5.04

Beam 1.75

28.725 28.725 7.575 0.60
Notes:

= 38.78 38.77875

= 45.83 kN/m 45.8325

= 37.95 37.95
Notes:

-   Combination of actions for ultimate limit states as per AS/NZS 1170.0:2002

σ
* = 70.51 kPa

Footing σ = kPa

Footing/Pad/Ring σ = 200.00 kPa

Φ = 0.50

=> σ ult > σ*

Loading Capacity, kN Actual Loading, kN
Footing 100.00 > 91.66 OK! Use foundation specification as shown above.

Self Weight of Pile is disregarded as (Pile base Area) x (Overburden Pressure at Pile base) is approximately equal to the Self Weight
-    Q, Live Load on floor is assumed to be 2.0kPa;

Width of Footing

Depth of footing below ground

Load Patterns

-   Building is assumed to locate within N4 region (Alpine or Sub-alpine) with for sheltered roof, therefore Ce=1.00;

Total

Roofing Weight

Floor Type

Roof Pitch, α

Standard designs as per NZS 3604:2011 Timber Framed Buildings and NZS 4229:1999 Concrete Masonry Buildings

at the depth of 300mm below E.G.L

- minimum ultimate bearing capacity required

Refer to the attached Penetrometer Data Sheet, ultimate bearing capacity:

Cladding Weight 

L.D. of Floor

Foundation to be 

-    Floor load to be measured  (1.2m from end.);

1.35G

Total Pad Embedment

Flooring

Wall Lining

Foundation Condition

Design Parameters

Specific Uses

h0

Importance Level

Number of storeys

250mm       

Slab Thickness

Foundation Parameters

Height of footing above ground

L.D. of Roof

Wall Height, Hw

1.2G + Su + ΨcQ

1.2G + 1.5Q ◄Governs!

Structures

Load Combination

Footing

Roofing

at the depth of 550mm below E.G.L

Depth

Y:\80 Mccormacks Bay A & B - Jack Lourie\300 Structural\310 Working Folder\Jacking Pad Calculation Original File

Three 3

- Three Storey

Upper Floor
3 3

1 1

1.2 m

Lower Floor
3 3

1 1

1.2 m

2.40 m

Lowest Floor

2.40
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BORELOG / SCALA PENETROMETER RESULTS
Job Name: PROPOSED BUILDING

Location: 80 MCCORMACKS BAY ROAD
Date: 23-Jan-19

Weather: SUNNY
Date of Testing: 23-Jan-19

Test site 1
North of dwelling

No. of Blows Depth Depth/blow Ultimate Bearing Auger
(mm) (mm)  Capacity (kPa)

Start 0
2 100 50 204
3 200 33 294
4 300 25 399
7 400 14 570
7 500 14 570
4 600 25 399
2 700 50 204
2 800 50 204
2 900 50 204
2 1000 50 204
2 1100 50 204
3 1200 33 294
6 1300 17 510
4 1400 25 399
5 1500 20 435
3 1600 33 294
5 1700 20 435
5 1800 20 435
5 1900 20 435
5 2000 20 435
6 2100 17 510
6 2200 17 510
6 2300 17 510
6 2400 17 510
7 2500 14 570
7 2600 14 570
6 2700 17 510
6 2800 17 510
6 2900 17 510

Penetrometer End
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BORELOG / SCALA PENETROMETER RESULTS
Job Name: PROPOSED BUILDING

Location: 80 MCCORMACKS BAY ROAD
Date: 23-Jan-19

Weather: SUNNY
Date of Testing: 23-Jan-19

Test site 2
East of dwelling

No. of Blows Depth Depth/blow Ultimate Bearing Auger
(mm) (mm)  Capacity (kPa)

Start
0 EGL

1 100 100 108
3 200 33 294
5 300 20 435
6 400 17 510
5 500 20 435
6 600 17 510
2 700 50 204
3 800 33 294
2 900 50 204
2 1000 50 204
6 1100 17 510

10 1200 10 720
14 1300 7 915
15 1400 7 990
14 1500 7 915

Penetrometer End
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BORELOG / SCALA PENETROMETER RESULTS
Job Name: PROPOSED BUILDING

Location: 80 MCCORMACKS BAY ROAD
Date: 23-Jan-19

Weather: SUNNY
Date of Testing: 23-Jan-19

Test site 3
Southwest of Dwelling 

No. of Blows Depth Depth/blow Ultimate Bearing Auger
(mm) (mm)  Capacity (kPa)

Start
0 EGL

1 100 100 108
1 200 100 108
2 300 50 204
4 400 25 399
4 500 25 399
3 600 33 294
3 700 33 294
3 800 33 294
3 900 33 294
2 1000 50 204
2 1100 50 204
2 1200 50 204
3 1300 33 294
5 1400 20 435
5 1500 20 435
5 1600 20 435
5 1700 20 435
4 1800 25 399
4 1900 25 399
4 2000 25 399
4 2100 25 399
6 2200 17 510
7 2300 14 570
7 2400 14 570
7 2500 14 570
7 2600 14 570
6 2700 17 510
7 2800 14 570
7 2900 14 570

Penetrometer End
Note: Penetrometer impending refusal at depth 2900mm below ground level

Prepared by: Reviewed by:

A Abalos A Boiser, 
BSCE, MEngNZ BSCE, Mengst, CMEngNZ, CPEng, IntPE(NZ)
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SAFE BEARING PRESSURE - kPa

    Pentration Depth (mm)

PROPOSED BUILDING Project:  

80 MCCORMACKS BAY ROAD Prepared: RV

Soil Test site 1 Checked: NL Approved: AB

Date: 01/23/19

SAFE BEARING PRESSURE - kPa

    Pentration Depth (mm)

PROPOSED BUILDING Project:  

80 MCCORMACKS BAY ROAD Prepared: RV

Soil Test site 2 Checked: NL Approved: AB

Date: 01/23/19

204; 100

294; 200

399; 300

570; 400

570; 500

399; 600

204; 700

204; 800

204; 900

204; 1000

204; 1100

294; 1200

510; 1300

-100

100

300

500

700

900

1100

1300

1500

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

108; 100

294; 200

435; 300

510; 400

435; 500

510; 600

204; 700

294; 800

204; 900

204; 1000

510; 1100

720; 1200

-100

100

300

500

700

900

1100

1300

1500

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

Christchurch City Council  |  Exemption from building consent  |  BCN/2019/517  |  01/02/2019  |  Page 16 of 40



SAFE BEARING PRESSURE - kPa

    Pentration Depth (mm)

PROPOSED BUILDING Project:  

80 MCCORMACKS BAY ROAD Prepared: RV

Soil Test site 3 Checked: NL Approved: AB

Date: 01/23/19
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PHOTOS 
 
 
 

 
ADDRESS: 80 MCCORMACKS BAY ROAD 

 

 

 
 

 
DCP 1 

NORTH OF 
THE 

DWELLING 

 
 

 
DCP 2 

EAST OF 
THE 

DWELLING 
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DWELLING 
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