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1. COUNCIL DOCUMENTATION 

  



of concrete

:2011



The attached PS1 is subject to:  

1. This statement is based on generic design of the concrete waffle slab only, without specific knowledge of the 

location or intended use of the product at the site referred to. The Owner/Developer and Building Consent 

Authority must be satisfied the specified product and the corresponding Producer Statement and 

manufacturer’s specifications are applicable to the situation in which the product is to be used,  

2. Any ground at the site directly supporting the slab providing an allowable working bearing capacity of  

100kPa minimum  

3. Any structure supporting the balustrade to be in accordance with the Building Code Acceptable Solutions or 

subject to specific design,  

4. The work covered by this statement being carried out in accordance with the manufacturer’s installation 

specifications,  

5. all reinforced concrete work being carried out in accordance with NZS 3109 and NZS 3114, and  

6. all structural steelwork work being carried out in accordance with NZS 3404, and  

7. the engineering work covered by this statement being inspected at appropriate times during construction by 

the Building Consent Authority, geotechnical engineers % structural engineers as required by the building 

consent conditions 

Referenced documents: Drawings Ref: 7527 – Dated 01/05/2024 

Alternative Solutions: AS2870 

Part only Schedule:  

This PS1 covers part only of the building work for the following reason(s): 

• This statement only covers the elements designed by DHC Consulting Group Ltd. 

 

PS1 Expiry Date 

This PS1 is valid for Building Consents lodged until the end of May 2025. 
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WAFFLE SLAB: ONE WAY SUSPENDED
CONCRETE SLAB BETWEEN RIBS



Job No: 7527 Date:

Rib Raft Slab Design - One way 

Load Cases: 
1.2G + 1.5Q(kPa)

1.2G + 1.5Q(PL)

Locations:
Garage 

Resi Floor 

Slab Design Load @ Resi Floor (Critical Case):

Critical case: 1.2G + 1.5Q(kPa)

M*Max = WUL2 / 8

Wu = 1.2G + 1.5Q(kPa)

G = 2.04 kN/m 85 mm (Slab thk)

24 kN/m3 (Conc.) 

Q = 1.5 kPa 1.5 kPa (NZS1170.1 )

Wu = 4.698 kN/m 1000 mm (Slab Width)

L = 1.1 m

M*Max = 0.71057 kNm

Slab Design @ Resi Floor 

(Input)

∅Mn = ∅Asfyjd

∅ = 0.85

AS = 192.42255 mm2 7 mm SE62

fy = 500 mPa 200 mm (Mesh spacing)

jd = d - a/2 - cvr - Mesh/2

d = 85 mm

a = Asfy / 	αbf'c

As = 192.423 mm2

fy = 500 mPa

α = 0.85

b = 1000 mm

f'c 20 mPa

a = 5.65949 mm

bot cvr = 40 mm

Mesh = 7 mm

jd = 38.670257

∅Mn = 3.16244 kNm > M*Max = 0.71057 kNm OK

USE: 85 mm Slab

SE62 Mesh 40 cvr

17/09/2021



Bearing Pressure - Ribs 

Nc* = Wu / b

Wu = 4.698 kN/m (Max UDL)

b = 100 mm (Rib width)

Nc* = 46.98 kPa > 150kPa (dependable bearing pressure)

OK



Job No: 7527 Date:

Rib Raft Slab Design - One way 

Load Cases: 

1.2G + 1.5Q(kPa)

1.2G + 1.5Q(PL)

Locations:

Garage 

Resi Floor 

Slab Design Load @ Garage (Critical Case):

Critical case: 1.2G + 1.5Q(PL)

M*Max = (WUL2 / 8) + (PL / 4)

Wu = 1.2G 

G = 2.52 kN/m 105 mm (Slab thk)

Wu = 3.024 kN/m 24 kN/m3 (Conc.)

P = 1.5Q(PL) =

Q = 13 kN (NZS1170.1 Garage slab load)

P = 19.5 kN

L = 1.1 m

M*Max = 5.82 kNm

Slab Design @ Garage 

(Input)

∅Mn = ∅Asfyjd

∅ = 0.85

AS = 251.32741 mm2 8 mm SE82 (MESH)

fy = 500 mPa 200 mm (Mesh spacing)

jd = d - a/2 - cvr - Mesh/2

d = 105 mm

a = Asfy / 	αbf'c

As = 251.327 mm2

fy = 500 mPa

α = 0.85

b = 1000 mm

f'c 20 mPa

a = 7.392 mm

bot cvr = 40 mm

Mesh = 8 mm

jd = 57.304009

∅Mn = 6.121 kNm > M*Max = 5.81988 kNm OK

USE: 105 mm Slab

SE82 Mesh 40 cvr

17/09/2021



WAFFLE SLAB SUMMARY



TYPICAL RESIDENTIAL WAFFLE SLAB WITH APD TANKS 

Loadings: Tib Width 

Roof 3.0m

Floor 2.5m

STANDARD RESI. Tib Width 

Roof 3.0m

Floor 2.5m

Class M - 1 Storey - Ys = 40mm

Slab APD Pods Mesh Add. Top bar Rib Bar 

Weatherboard 85mm 300mm SE62 Not Req. HD12

Brick Veneer 85mm 300mm SE72 Not Req. HD12

Class M - 2 Storey - Ys = 40mm

Slab APD Pods Mesh Addition. Top bar Rib Bar 

Weatherboard 85mm 300mm SE72 Not Req. HD12

Brick Veneer 85mm 300mm SE62 HD12 @ 1200crs HD12

Class H - 1 Storey - Ys = 60mm

Slab APD Pods Mesh Add. Top bar Rib Bar 

Weatherboard 85mm 300mm SE62 HD12 @ 1200crs HD16

Brick Veneer 85mm 300mm SE62 HD16 @ 1200CRS HD12 (Maintain moisture to ground during constrution)

Class H - 2 Storey - Ys = 60mm

Slab APD Pods Mesh Addition. Top bar Rib Bar 

Weatherboard 85mm 300mm SE62 HD12 @ 1200crs HD12

Brick Veneer 85mm 300mm SE72 HD16 @ 1200crs HD12

SE72 mesh can be substituted with SE62 + HD12 Hockey Bars 

SE62 + HD12 Hockey Bars > SE72 Mesh



TYPICAL RESIDENTIAL GARAGE WAFFLE SLAB WITH APD TANKS 

Loadings: Tib Width 

Roof 3.0m

Floor 2.5m

Garge RESI. 

Class M - 1 Storey - Ys = 40mm

Slab APD Pods Mesh Add. Top bar Rib Bar 

Weatherboard 105mm 300mm SE82 HD12

Brick Veneer 105mm 300mm SE82 HD12

Class M - 2 Storey - Ys = 40mm

Slab APD Pods Mesh Addition. Top bar Rib Bar 

Weatherboard 105mm 300mm SE82 Not Req. HD12

Brick Veneer 105mm 300mm SE82 Not Req. HD12

Class H - 1 Storey - Ys = 60mm

Slab APD Pods Mesh Add. Top bar Rib Bar 

Weatherboard 105mm 300mm SE82 Not Req. HD16

Brick Veneer 105mm 300mm SE82 Not Req. HD12 (Maintain moisture to ground during construction)

Class H - 2 Storey - Ys = 60mm

Slab APD Pods Mesh Addition. Top bar Rib Bar 

Weatherboard 105mm 300mm SE82 Not Req. HD12

Brick Veneer 105mm 300mm SE82 HD16 @ 1200crs HD12

SE72 mesh can be substituted with SE62 + HD12 Hockey Bars 

SE62 + HD12 Hockey Bars > SE72 Mesh



WAFFLE SLAB: CLASS M SOILS - SINGLE STOREY



WAFFLE SLAB DESIGN 7527

EDGE LABEL: Single storey - Class M PS

Edge Beam Width = 300 mm Total slab Depth = 305 mm Stress block parameters:

Pod Depth = 220 mm Rib width = 100 mm @ 1.2 m α= 0.85

Top slab Depth = 85 mm Concrete Strength = 25 MPa β= 0.85

Load for centre heave/bearing (heaviest load case) Load for Edge Heave (lightest load case)

Element Type G Q LD (m) Element Type G Q LD (m)

Slab 7.32 kPa 1.50 kPa 0.3 m Slab 7.32 kPa 0.00 kPa 0.3 m

Slab 2.48 kPa 1.50 kPa 0.33 m Slab 2.48 kPa 0.00 kPa 0.37 m

Roof 0.45 kPa 0.25 kPa 3.0 m Roof 0.45 kPa 0.25 kPa 1.0 m

Wall 0.40 kPa 0.00 kPa 3.0 m Wall 0.40 kPa 0.00 kPa 3.0 m

Floor 0.60 kPa 1.50 kPa 0.0 m Floor 0.60 kPa 1.50 kPa 0.0 m

Additional load 0.0 kN/m 0.0 kN/m - Additional load 0.0 kN/m 0.0 kN/m -

G Q Scale

LC1 1.0 0.5 1.1 7.1 kN/m

LC2 1.2 1.5 1.0 9.2 kN/m

LC3 0.9 0.0 1.0 4.3 kN/m

Ultimate bearing capacity : 300.0 kPa Ym= 28 mm Centre Heave Differential Mound Movement

Φbc (CENTRE HEAVE)= 0.33 geotechnical reduction factor e= 0.97 m Edge Distance (centre heave)

Φbc (ULS)= 0.50 ULS geotechnical reduction factor 20% Edge heave movement reduction for wet soil profile

Soil Ultimate Pressure (LC1): 23.76 kPa OK Ym= 16 mm Edge Heave Differential Mound Movement

Soil Ultimate Pressure (LC2): 30.78 kPa OK e= 1.24 m Edge Distance (edge heave)

Soil class to AS2870 M 20< Ys <40 Keep soil profile wet during construction

Ys= 40 mm Design Soil Movement k= 1000 kPa Mound Stiffeness

Hs= 1.5 m Depth of design suction change Wf= 0.67 Assume Normal Profile Of Soil

300 year Drought return period

WULS= 7.13 kN/m Edge ULS Load Wst= 4.28 kN/m Design load (stabilising) 

M*= 6.9 kNm/m Slab Bending Moment FEH1= 6.5 kN Uplift force from edge heave acting at 1.04 m from e

Mesh SE72 Slab mesh FEH2= 6.6 kN Uplift force from edge heave acting at 0.55 m from e

31 mm Mesh top cover M*= 5.2 kNm/m Slab Bending Moment

Amesh= 192 mm²/m HD12 @ 1200crs Rib Bottom reinfocement 

fym= 500 MPa Reo Yeild Strength 50 mm Bottom cover

No Additional Reinforcement HD12 @ 1200crs Abar= 94 mm²/m Reinfocement area 

Abar= 0 mm²/m Hockey bars area fyb= 500 MPa Bar Steel Yeild Strengt

fyb= 500 MPa a= 22.2 mm Compression block depth

a= 45.2 mm Compression block depth d= 249 mm Effective depth

d= 267 mm Effective depth ΦMn= 9.5 kNm/m Slab Moment Capacity OK

ΦMn= 19.9 kNm/m Slab Moment Capacity OK

WULS= 7.13 kN/m Edge ULS Load ec= 0.003 Max concrete compression strain 

Acv= 26700 mm² Effective shear area ey= 0.0025 Steel yield strain 

19.0 mm Maximum conc. aggregate size cd= 146 mm Position of natural axis

ka= 1.00 Aggregate size factor 0.75rb= 1.5% Max. reinforcement ratio

pw= 0.0072 rmin= 0.3% Min. reinforcement ratio

kd= 1.00 Member depth factor rb= 0.9% Design reinforcement ratio OK

vc= 0.763 MPa Shear resisted by concrete

ΦVc= 15.3 kN Design shear strength provided by concrete

OK Shear reinforcement is not required

R6 Shear reinforcement

s= 120 mm Spacing of shear reinforcement

Nleg= 1 Number of legs

fyt= 300 MPa Shear reo yeild strength

Vs= 18.87 kN

Φs= 0.75 Shear strength reduction factor

ΦVn= 29.43 kN Slab Shear Capacity OK

Mesh : Mesh SE72

Hockey bars:

Rib bottom Steel: HD12 @ 1200crs

Shear Steel:

Design loads (calculated per 1m of foundation)

Project # :

DESIGN BY :

DATE :

Slab details

Edge Beam Edge Beam

Waffle slab Waffle slab

LIGHT ROOF LIGHT ROOF

LIGHT CLAD LIGHT CLAD

TIMBER FLOOR TIMBER FLOOR

Centre heave

Load case
Load factors

Design load

ULS bearing pressure

Edge heave

Soil parameter Design parameters for stiffened raft - Walsh Method

Moment check (Centre Heave) Moment check (Edge Heave)

Shear check (Centre Heave) Balance strain check (Centre Heave)

OUTPUT - Steel requirements

PAGE  



WAFFLE SLAB DESIGN 7527

EDGE LABEL: Single storey - Class M PS

Edge Beam Width = 300 mm Total slab Depth = 305 mm Stress block parameters:

Pod Depth = 220 mm Rib width = 100 mm @ 1.2 m α= 0.85

Top slab Depth = 85 mm Concrete Strength = 25 MPa β= 0.85

Load for centre heave/bearing (heaviest load case) Load for Edge Heave (lightest load case)

Element Type G Q LD (m) Element Type G Q LD (m)

Slab 7.32 kPa 1.50 kPa 0.3 m Slab 7.32 kPa 0.00 kPa 0.3 m

Slab 2.48 kPa 1.50 kPa 0.33 m Slab 2.48 kPa 0.00 kPa 0.37 m

Roof 0.45 kPa 0.25 kPa 3.0 m Roof 0.45 kPa 0.25 kPa 1.0 m

Wall 1.65 kPa 0.00 kPa 3.0 m Wall 1.65 kPa 0.00 kPa 3.0 m

Floor 0.60 kPa 1.50 kPa 0.0 m Floor 0.60 kPa 1.50 kPa 1.0 m

Additional load 0.0 kN/m 10.5 kN/m - Additional load 0.0 kN/m 0.0 kN/m -

G Q Scale

LC1 1.0 0.5 1.1 17.1 kN/m

LC2 1.2 1.5 1.0 29.5 kN/m

LC3 0.9 0.0 1.0 8.2 kN/m

Ultimate bearing capacity : 300.0 kPa Ym= 28 mm Centre Heave Differential Mound Movement

Φbc (CENTRE HEAVE)= 0.33 geotechnical reduction factor e= 0.97 m Edge Distance (centre heave)

Φbc (ULS)= 0.50 ULS geotechnical reduction factor 20% Edge heave movement reduction for wet soil profile

Soil Ultimate Pressure (LC1): 57.06 kPa OK Ym= 16 mm Edge Heave Differential Mound Movement

Soil Ultimate Pressure (LC2): 98.28 kPa OK e= 1.24 m Edge Distance (edge heave)

Soil class to AS2870 M 20< Ys <40 Keep soil profile wet during construction

Ys= 40 mm Design Soil Movement k= 1000 kPa Mound Stiffeness

Hs= 1.5 m Depth of design suction change Wf= 0.67 Assume Normal Profile Of Soil

300 year Drought return period

WULS= 17.12 kN/m Edge ULS Load Wst= 8.2 kN/m Design load (stabilising) 

M*= 16.5 kNm/m Slab Bending Moment FEH1= 6.5 kN Uplift force from edge heave acting at 1.04 m from e

Mesh SE62 Slab mesh FEH2= 6.6 kN Uplift force from edge heave acting at 0.55 m from e

33 mm Mesh top cover M*= 0.3 kNm/m Slab Bending Moment

Amesh= 146 mm²/m HD12 @ 1200crs Rib Bottom reinfocement 

fym= 500 MPa Reo Yeild Strength 50 mm Bottom cover

Additional Reinforcement Required, try: HD16 @ 1200crs Abar= 94 mm²/m Reinfocement area 

Abar= 168 mm²/m Hockey bars area fyb= 500 MPa Bar Steel Yeild Strengt

fyb= 500 MPa a= 22.2 mm Compression block depth

a= 73.8 mm Compression block depth d= 249 mm Effective depth

d= 258 mm Effective depth ΦMn= 9.5 kNm/m Slab Moment Capacity OK

ΦMn= 29.5 kNm/m Slab Moment Capacity OK OK

WULS= 17.12 kN/m Edge ULS Load ec= 0.003 Max concrete compression strain 

Acv= 25800 mm² Effective shear area ey= 0.0025 Steel yield strain 

19.0 mm Maximum conc. aggregate size cd= 141 mm Position of natural axis

ka= 1.00 Aggregate size factor 0.75rb= 1.5% Max. reinforcement ratio

pw= 0.0122 rmin= 0.3% Min. reinforcement ratio

kd= 1.00 Member depth factor rb= 1.5% Design reinforcement ratio OK

vc= 0.958 MPa Shear resisted by concrete OK

ΦVc= 18.5 kN Design shear strength provided by concrete

OK Shear reinforcement is not required

R6 Shear reinforcement min shear reo area to be 14 mm2

s= 120 mm Spacing of shear reinforcement

Nleg= 0 Number of legs

fyt= 300 MPa Shear reo yeild strength

Vs= 0.0 kN

Φs= 0.75 Shear strength reduction factor

ΦVn= 18.53 kN Slab Shear Capacity OK

Mesh : Mesh SE62

Hockey bars: HD16 @ 1200crs

Rib bottom Steel: HD12 @ 1200crs

Shear Steel:

Design loads (calculated per 1m of foundation)

Project # :

DESIGN BY :

DATE : 27/06/2023

Slab details

Edge Beam Edge Beam

Waffle slab Waffle slab

LIGHT ROOF LIGHT ROOF

BRICK CLAD (70) BRICK CLAD (70)

TIMBER FLOOR TIMBER FLOOR

Centre heave

Load case
Load factors

Design load

ULS bearing pressure

Edge heave

Soil parameter Design parameters for stiffened raft - Walsh Method

Moment check (Centre Heave) Moment check (Edge Heave)

Shear check (Centre Heave) Balance strain check (Centre Heave)

OUTPUT - Steel requirements
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BEAM LABEL :

SPAN TYPE: Simple TOP RESTRAINT SPACING 0.1 m ψC 0.4 Ws/Wu 0.68

SPAN LENGTH (L) 1.2 m BOT RESTRAINT SPACING 1.2 m ψS 0.7 Es/Eu 0.5

STUD HEIGHT 2.7 m ψL 0.4 DEFLECTION UPPER LIMIT 12 mm

ROOF PITCH 20 ° ψE 0.3

TRIBUTARY TRIBUTARY DEAD LOAD LIVE LOAD WIND DOWN WIND UP EQ LOAD START LOAD END

WIDTH 1 WIDTH 2 G Q WDOWN WUP Eu a b

(m) (m) (kPa)  (kPa) (kPa) (kPa) (m) (m)

3.00 3.00 0.45 0.25 0.00 0.00 0.00 1.20

2.50 2.50 0.60 1.50 0.00 0.00 1.20

0.00 0.00 1.20

0.00 0.00 1.20

0.00 0.00 1.20

0.00 0.00 1.20

0.00 0.00 1.20

0.00 0.00 1.20

0.00 0.00 1.20

0.00 0.00 1.20

HEIGHT 1 HEIGHT 2 G LOAD START LOAD END

(m) (m) (kPa) (m) (m)

2.70 2.70 1.65 0.00 1.20

2.70 2.70 1.65 0.00 1.20

0.00 1.20

0.00 1.20

G Q WDOWN WUP Eu POSITION

(kN) (kN) (kN) (kN) (kN) (m)

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

G Q WDOWN WUP Eu POSITION

(kNm) (kNm) (kNm) (kNm) (kNm) (m)

0.00 0.00 0.00 0.00 0.00 0.60

0.00 0.60

0.00 0.60

0.00 0.60

BEAM TYPE CONCRETE DEPTH (mm) 245 φb 0.85 REACTION G (kN) Q (kN) WDOWN (kN) WUP (kN) SU (kN) RU (kN)

fc (MPa) 25 WIDTH (mm) 300 φs 0.75 Ra 8.17 2.73 0.00 0.00 0.00 13.89

nTOP REO 2 HD12 TOP COVER 50 fy_top 500 MPa Rb 8.17 2.73 0.00 0.00 0.00 13.89

nBOT REO 3 HD12 BOT COVER 50 fy_bot 500 MPa Ma N.A. N.A. N.A. N.A. N.A. 0.00

STIRRUP 0 R6 SPACING 100 fyt 300 MPa Mb N.A. N.A. N.A. N.A. N.A. 0.00

Avt_min B S/(16 fyt) sqr(fc) = 9.4mm2 > Avt = 0mm2 NG LOAD L to δ RATIO DEFLECTION L to δ LIMIT DEF. LIMIT

As_min B d sqr(fc) / (4 fy) = 137.3mm2 < As = 226.2mm2 OK CASE δ (mm) δ (mm)

a_max = 0.75 β (εc/(εc + εy)) d 63.6mm > a 26.6mm OK G+ψsQ L/22864 -0.05 < 360 3.33 OK

φMn = φb As fy (d - a/2) s_min = 250mm OK G+ψLQ L/9861 -0.12 < 360 3.33 OK

φVn = φs (Av fyt d/s + vb Ac) G+WSLS L/28213 -0.04 < 240 5.00 OK

vb = (0.07+10ρl) sqr(fc) 0.08sqr(fc)≤vb≤0.2sqr(fc) WUP_SLS FLAT 0.00 < 240 5.00 OK

G+ψEQ+Es L/25642 -0.05 < 360 3.33 OK

M*+ (kNm) φ k1 Mn M*- (kNm) φ k1 Mn V* (kN) φ k1 Vn 1kN Vib. 0.00 < 1 OK

1.35G 3.31 24.47 0.00 16.74 11.02 27.13 OK

1.2G+1.5Q 4.17 24.47 0.00 16.74 13.89 27.13 OK

1.2G+ψCQ+WDN 3.27 24.47 0.00 16.74 10.89 27.13 OK

0.9G+WUP 2.20 24.47 0.00 16.74 7.35 27.13 OK

G+ψEQ+E 3.19 24.47 0.00 16.74 10.62 27.13 OK

NOTE

SUMMARY

POSITIVE BENDING NEGATIVE BENDING SHEAR

BEAM DESIGN

245Dx300B_fc=25MPa_2HD12 TOP & 3HD12 BOT + 0LEGGED R6-100

MOISTURE CONTENT : 18% OR LESS (12 MONTHS OR LONGER DURATION OF LOAD)

APPLIED MOMENT (POSITIVE IN ANTICLOCKWISE)

LOAD TYPE

WALL TYPE

NOTE

BRICK CLAD (70)

CONCENTRATED LOADS

WALL LOAD

BEAM DESIGN

265 Shallow edge beam 

7527JOB # :

BRICK CLAD (70)

LIGHT ROOF

TIMBER FLOOR

10/12/2021

PS

PAGE :

DATE :

DESIGN BY :

DISTRIBUTED LOAD
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DHC CONSULTING LTD
PO Box 9848 Newmarket

Auckland 1051

26 Patey Street, Epsom

Auckland, New Zealand

P: 64 9 531 5110

F: 64 9 520 0335

E: info@dhc.org.nz

REDUCED SECTIONS FOR
FLOW THROUGH PIPES


