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 Specifier's comments: 

1 Input data
Anchor type and diameter:  HIT-HY 200 + HIT-V (8.8) M16  

Return period (service life in years):  50

Effective embedment depth:  hef,act = 120 mm (hef,limit = - mm)

Material:  8.8

Evaluation Service Report:  ETA 12/0084

Issued I Valid:  8/28/2019 | -

Proof:  Design method ETAG BOND (EOTA TR 029)

Stand-off installation:  eb = 0 mm (no stand-off); t = 16 mm

Anchor plate:  lx x ly x t = 110 mm x 110 mm x 16 mm; (Recommended plate thickness: not calculated

Profile:  L profile, L 75 x 8; (L x W x T) = 75 mm x 75 mm x 8 mm

Base material:  cracked concrete, C25/30, fc,cube = 30.00 N/mm2; h = 200 mm, Temp. short/long: 0/0 °C
Installation:  hammer drilled hole, Installation condition: Dry
Reinforcement:  no reinforcement or reinforcement spacing >= 150 mm (any Ø) or >= 100 mm (Ø <= 10 mm)

 with longitudinal edge reinforcement d >= 12
  

 R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [mm] & Loading [kN, kNm]
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2 Load case/Resulting anchor forces
Load case: Design loads

Anchor reactions [kN]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 15.300 6.900 6.900 0.000 

max. concrete compressive strain:  - [‰] 
max. concrete compressive stress: - [N/mm2]
resulting tension force in (x/y)=(0/0): 15.300 [kN]
resulting compression force in (x/y)=(0/0): 0.000 [kN]
  
 Anchor forces are calculated based on the assumption of a rigid anchor plate.

Tension

 

1 x

y

3 Tension load (EOTA TR 029, Section 5.2.2)
  Load [kN] Capacity [kN] Utilization bbbbN [%] Status 

 Steel Strength*  15.300 83.733 19 OK 

 Combined pullout-concrete cone failure** 15.300 27.838 55 OK

 Concrete Breakout Strength** 15.300 27.588 56 OK

 Splitting failure** 15.300 30.229 51 OK

 * anchor having the highest loading    **anchor group (anchors in tension)

3.1 Steel Strength 

   NRk,s [kN]      gM,s      NRd,s [kN]      NSd [kN]   
125.600 1.500 83.733 15.300 

3.2 Combined pullout-concrete cone failure 

   Ap,N [mm2]      A0
p,N [mm2]      t Rk,ucr,25 [N/mm2]      scr,Np [mm]      ccr,Np [mm]      cmin [mm]   

108,900 129,600 18.00 360 180 150 

   y c      t Rk,cr [N/mm2]      k      y 0g,Np      y g,Np   
1.020 8.67 2.300 1.000 1.000 

   ec1,N [mm]      y ec1,Np      ec2,N [mm]      y ec2,Np      y s,Np      y re,Np   
0 1.000 0 1.000 0.950 1.000 

   N0
Rk,p [kN]      NRk,p [kN]      gM,p      NRd,p [kN]      NSd [kN]   
52.309 41.757 1.500 27.838 15.300 

3.3 Concrete Breakout Strength 

   Ac,N [mm2]      A0
c,N [mm2]      ccr,N [mm]      scr,N [mm]   

108,900 129,600 180 360 

   ec1,N [mm]      y ec1,N      ec2,N [mm]      y ec2,N      y s,N      y re,N   
0 1.000 0 1.000 0.950 1.000 

   k1      N0
Rk,c [kN]      gM,c      NRd,c [kN]      NSd [kN]   

7.200 51.840 1.500 27.588 15.300 

3.4 Splitting failure 

   Ac,N [mm2]      A0
c,N [mm2]      ccr,sp [mm]      scr,sp [mm]      y h,sp   

116,964 147,456 192 384 1.180 

   ec1,N [mm]      y ec1,N      ec2,N [mm]      y ec2,N      y s,N      y re,N      k1   
0 1.000 0 1.000 0.934 1.000 7.200 

   N0
Rk,c [kN]      gM,sp      NRd,sp [kN]      NSd [kN]   

51.840 1.500 30.229 15.300 
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4 Shear load (EOTA TR 029, Section 5.2.3)
  Load [kN] Capacity [kN] Utilization bbbbV [%] Status 

 Steel Strength (without lever arm)*  6.900 50.240 14 OK 

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength** 6.900 55.176 13 OK

 Concrete edge failure in direction x+** 6.900 16.839 41 OK

 * anchor having the highest loading    **anchor group (relevant anchors)

4.1 Steel Strength (without lever arm) 

   VRk,s [kN]      gM,s      VRd,s [kN]      VSd [kN]   
62.800 1.250 50.240 6.900 

4.2 Pryout Strength (Concrete Breakout Strength controls) 

   Ac,N [mm2]      A0
c,N [mm2]      ccr,N [mm]      scr,N [mm]      k-factor      k1   

108,900 129,600 180 360 2.000 7.200 

   ec1,V [mm]      y ec1,N      ec2,V [mm]      y ec2,N      y s,N      y re,N   
0 1.000 0 1.000 0.950 1.000 

   N0
Rk,c [kN]      gM,c,p      VRd,cp [kN]      VSd [kN]   

51.840 1.500 55.176 6.900 

4.3 Concrete edge failure in direction x+ 

   hef [mm]      dnom [mm]      k1      a       b    
120 16.0 1.700 0.089 0.064 

   c1 [mm]      Ac,V [mm2]      A0
c,V [mm2]   

150 75,000 101,250 

   y s,V      y h,V      y a,V      ec,V [mm]      y ec,V      y re,V   
0.900 1.061 1.000 0 1.000 1.200 

   V0
Rk,c [kN]      gM,c      VRd,c [kN]      VSd [kN]   
29.767 1.500 16.839 6.900 

5 Combined tension and shear loads (EOTA TR 029, Section 5.2.4) 

Steel failure

   bN      bV      a      Utilization bN,V [%]   Status 

0.555 0.410 1.500 68 OK 

ba
N + ba

V ≤ 1.0
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6 Displacements (highest loaded anchor)
Short term loading:

NSk = 11.333 [kN] dN = 0.132 [mm] 

VSk = 5.111 [kN] dV = 0.204 [mm]

dNV = 0.243 [mm]
Long term loading:

NSk = 11.333 [kN] dN = 0.301 [mm] 

VSk = 5.111 [kN] dV = 0.307 [mm]

dNV = 0.429 [mm]

 Comments: Tension displacements are valid with half of the required installation torque moment for uncracked concrete! Shear displacements
 are valid without friction between the concrete and the anchor plate! The gap due to the drilled hole and clearance hole tolerances are not
 included in this calculation!

 The acceptable anchor displacements depend on the fastened construction and must be defined by the designer!

7 Warnings
•  The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, etc.).

 This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is
 assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum
 required anchor plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the
 rigid anchor plate assumption is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the
 existing conditions and for plausibility! 

•  Checking the transfer of loads into the base material  is required in accordance with EOTA TR 029, Section 7!

•  The design is only valid if the clearance hole in the fixture is not larger than the value given in Table 4.1 of EOTA TR029! For larger
 diameters of the clearance hole see Chapter 1.1. of EOTA TR029!

•  The accessory list in this report is for the information of the user only. In any case, the instructions for use provided with the product have to
 be followed to ensure a proper installation.

•  Bore hole cleaning must be performed according to instructions for use (blow twice with oil-free compressed air (min. 6 bar), brush twice,
 blow twice with oil-free compressed air (min. 6 bar)).

•  Characteristic bond resistances depend on short- and long-term temperatures.

•  Please contact Hilti to check feasibility of HIT-V rod supply.

•  Edge reinforcement is not required to avoid splitting failure

•  The characteristic bond resistances depend on the return period (service life in years): 50

Fastening meets the design criteria!
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8.7 NZS 3604:2011 “Good Ground” 

It is desirable for buildings of light-weight timber frame construction to be founded on “good 

ground” as defined by NZS3604:2011 cl. 3.1.3. Such foundations do not require specific engineering 

design of foundations. NZS 3604:2011 defines the criteria for “good ground” as that which has an 

ultimate geotechnical bearing capacity of at least 300 kPa, and excludes: 

• Potentially compressible ground, such as topsoil, soft soils, or fill; 

• Expansive soils; 

• Ground which has buried services or records of land slips and surface creep. 

Topsoil was encountered to a depth of 200 mm.  

No laboratory testing has been undertaken to determine if the soils on site are expansive, however, 

based on the site investigation and observation of the existing structure in the site, the soils at the 

proposed development site do not appear to fall into expansive soil category.  

To adopt the NZS3604:2011 cl. 3.1.3 design criteria for the proposed development the following 

conditions should be satisfied: 

• All top soil and should be completely removed from under proposed building footprint  

• Any underground services in the proposed development area should be removed and 

realigned and the trench should be filled with granular material compacted in layers of 

150mm. 

Our foundation assessment is based on the Scala test results and has been conducted in 

accordance with the NZS 3604:2011. We interpret that in order for the site to have ‘good ground’, 

the number of blows per 100mm depth of penetration below the underside of the proposed 

footing at each test site exceeds: 

• Five [blows per 100mm] down to a depth equal to the width of the widest footing below 

the underside of the proposed footing. 

• Three [blows per 100mm] at greater depths. 

The silt layer encountered at the site to a depth of about 0.8m does not comply with the 

NZS3604:2011 ‘good ground’ condition. Specific foundation design is required if the depth of the 

building foundation is above 0.8m. 

The Scala test results indicate that the gravel layer underlying the silt from a depth of about 0.8m

is compliant with the NZS3604:2011 definition of ‘good ground’. If the building foundation was

founded on this gravel layer standard foundation details from NZS3604 could be used. This could

be achieved by using piles into the gravel layer, or by excavating the overlying silt and replacing

with an approved fill.

Alternative a specific foundation design of a suitable foundation system could be undertaken of

the building structure founded on the in situ silt layer.

8.8 Soakage Test

A soakage test was undertaken in hand auger hole HA-3. The test result is attached in the

appendix.

The test revealed a low soakage potential at the site, and it appears that on-site soakage is not

appropriate at the site.
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9 Conclusions and Recommendations 

Based on the desk study, ground investigation and geotechnical assessment, the conclusions and 

recommendations are given as follows:  

• Soils underlying 35 Kaitawa Crescent are likely to comprise very stiff silt layer below topsoil 
underlain by dense to very dense gravel layer with silt matrix; 

• Based on the geotechnical investigations, “good ground” is encountered from about 0.8m 
below the existing ground level; 

• The material above this level does not comply with the requirements of “good ground” as 
defined in NZS3604, and should the building foundation be above the level of 0.8m below 
existing ground level, specific engineering design will be required. 

• A shallow strip / pad foundation or short timber pile foundation is suitable for the 
proposed building for use at the site. 

• The site subsoil class for the proposed development site is considered to be Class D –deep 
or soft soil site, in terms of the seismic design requirements of NZS 1170.5:2004; 

• The likelihood of liquefaction occurring and ground damage in a seismic event at this site 
is considered low. 

10 Limitation 

We have prepared this report in accordance with the brief provided. The contents of the report are 

for the sole use of the Client, and no responsibility or liability will be accepted to any third party. 

Data or opinions contained within the report may not be used in other contexts or for any other 

purposes without our prior review and agreement. 

The recommendations in this report are based on data collected at specific locations and by using 

suitable investigation techniques. Only a finite amount of information has been collected to meet 

the specific financial and technical requirements of the Client’s brief and this report does not 

purport to completely describe all the site characteristics and properties. The nature and 

continuity of the ground between test locations has been inferred using experience and 

judgement and it must be appreciated that actual conditions could vary from the assumed 

model. 

Subsurface conditions relevant to construction works should be assessed by contractors who can 

make their own interpretation of the factual data provided. They should perform any additional 

tests as necessary for their own purposes. This report is not to be reproduced either wholly or in 

part without our prior written permission. For further information regarding this geotechnical 

assessment, please do not hesitate to contact WSP. 
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