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Attention: Kim Saggers 
 
Dear Kim, 
   
   Re: Geotechnical Investigation Pursuant to DA    
    Proposed Commercial Development 
    49 - 51 Arthur Street 
    Forestville  NSW 
 

 This report presents the results of the above investigation, the purpose of which was 

to determine the nature of the subsurface soil, rock and groundwater conditions in order to 

address geotechnical matters pertaining to the proposed development, which is understood 

to comprise several above-ground levels over a basement carpark. 
 

Comments and recommendations on the following geotechnical matters are presented 

herein: 
 

• Excavation conditions 

• Excavation support requirements 

• Earth pressures on basement walls 

• Suitable foundation schemes and bearing pressures 

• Basement groundwater control 

 

Investigation Method 
 

 The subsurface conditions were investigated by augering three boreholes, the 

locations of which are shown on the attached Figure 1, to practical refusal in the underlying 

sandstone bedrock.  Due to the restricted access conditions, a relatively small and 

lightweight drill rig was used.  
 

The fieldwork for the investigation was carried out on the 13 December 2016 under the 

fulltime supervision of the undersigned. 
 



               2.  

Investigation Findings 
 

 The investigation disclosed relatively straightforward subsurface conditions 

comprised of shallow fill or natural sandy layer ranging in thickness from approximately  0.5 

to 0.7 metres, and thereafter sandstone bedrock. 
 

Auger refusal was encountered at each borehole, at depths varying from about 1.6 to 3.0 

metres below existing ground surface. Given the size and power capability of the drillrig used 

for this investigation, auger refusal was interpreted to occur upon encountering sandstone in 

the medium strength range. 
 

No groundwater was encountered during the investigation. 
 

Reference should be made to the attached Borehole Logs and Explanatory Notes for a 

detailed description and sequence of the subsurface conditions encountered.  
 

Comments and Recommendations 
 

 Excavation Conditions 

 Following the removal of the relatively shallow sandy soil layer, excavation of the 

sandstone to an estimated depth of approximately 3.5m to 4m should be achievable, mostly 

by ripping using a D-10 size dozer or equivalent, assisted by rock sawing at the boundaries 

and the use of a medium size hydraulic rock breaker for trimming and detailed excavations. 
 

As previously noted, the boreholes were terminated within sandstone bedrock estimated to 

be of medium strength. The possibility of a stronger layer occurring with depth should not be 

excluded, as strength variations are considered to be common. 
 

Excavation vibrations are unavoidable and it is recommended that they be monitored. As a 

guide, it is recommended that a threshold peak particle velocity of 8cm/sec be not exceeded 

when measured at the site boundaries. 
 

 Excavation Support 

 Unsupported vertical excavation faces may be used for the sandstone, while shoring 

support will need to be provided to all vertical excavation faces through the soil cover. If s 

pace permits, temporary batter slopes of 1H:1.5V may be used. 
 

 Earth Pressure on Basement Walls 

 An earth pressure coefficient k of 0.4 may be used for the shallow sandy layer. Any 

horizontal pressure effects from the sandstone could be ignored; that is, k = 0. 
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                 3. 

 Building Foundations 

 There appears to be no rational alternative but to transfer the building loads to the 

sandstone bedrock. For design purposes, an allowable bearing pressure of 3000 kPa may be 

used. 
 

 Basement Drainage 

 Some groundwater seepage into the basement should be expected, and such 

seepage may be controlled by normal sump and pump operations. 

 

If you have any queries regarding the above, please do not hesitate to call me. 
 

 

Regards, 

 
Don Katauskas 
 

encl:  Figure 1 – Site Plan & Test Locartions 
 Borehole Logs 1 and 2 
 Explanatory Notes 
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D. Katauskas   
Consulting Geotechnical Engineer 
 

LOG SYMBOLS 

LOG COLUMN SYMBOL                  DEFINITION 

Groundwater Record      ▼ 

    ► 

Standing water level. Time delay following completion of drilling may be shown. 

Groundwater seepage into borehole or excavation noted during drilling or excavation. 

 

Samples      ES 

    U50 

     DB 

     DS 

Soil sample taken over depth indicated, for environmental analysis. 

Undisturbed 50mm diameter tube sample taken over depth indicated. 

Bulk disturbed sample taken over depth indicated 

Small disturbed bag sample taken over depth indicated. 

 

Field Tests    N = 17                   
4,  7,  10                                  

   Nc =     5          
.              7                    
.              3R   

 VNS =  25 

  PID = 100 

Standard Penetration Test (SPT) performed between depths indicated by lines. Individual figures show 
blows per 150mm penetration.     ‘R’ noted below 

Dynamic Cone Penetration Test performed between depths indicated by lines. Individual figures show 
blows per 150mm penetration for 60 degree solid cone driven by SPT hammer.                                       
‘R’ refers to apparent hammer refusal within the corresponding 150mm depth increment. 

Vane shear reading in kPa of Undrained Shear Strength 

Photoionization detector reading in ppm (Soil sample headspace test) 

 

Moisture Condition        
(Cohesive Soils) 

 

 

(Cohesionless Soils) 

   MC > PL 

   MC = PL 

   MC < PL 

         D 

         M 

         W 

Moisture content estimated to be greater than plastic limit. 

Moisture content estimated to be approximately equal to plastic limit. 

Moisture content estimated to be less than plastic limit. 

DRY                  -  runs freely through fingers 

MOIST              -   does not run freely but no free water visible on soil surface 

WET                  -   free water visible on soil surface. 

 

Strength                       
(Consistency)              

Cohesive Soils 

       VS 

          S 

          F 

        St 

       VSt 

         H 

       (   ) 

       

VERY SOFT     -   Unconfined compressive strength less than 25 kPa. 

SOFT                -   Unconfined compressive strength  25 – 50 kPa. 

FIRM                 -   Unconfined compressive strength  50 – 100 kPa 

STIFF                -   Unconfined compressive strength 100 – 200 kPa 

VERY STIFF     -   Unconfined compressive strength 200 – 400 kPa 

HARD                -   Unconfined compressive strength greater than 400 kPa. 

Bracketted symbol indicates estimated consistency based on tactile examination or other tests. 

Density Index/ 
Relative density 

(Cohesionless Soils)    

                       

 

        VL 

         L 

        MD 

         D 

        VD 

        (   ) 

Density Index (ID)        Range (%)                         SPT ‘N’ Value range (Blows/ 300mm) 

Very loose                         <15                                            0 –  4 

Loose                             15 – 35                                         4 – 10 

Medium Dense               35 – 65                                       10 – 30 

Dense                             65 – 85                                       30 – 50 

Very Dense                        >85                                              >50 

Bracketted symbol indicates estimated density based on ease of drilling or other tests                               

  

Hand Penetrometer 
Readings 

        300 

        250 

Numbers indicate individual test results in kPa on representative undisturbed material unless noted 
otherwise. 

Remarks        ‘V’ bit 

       ‘TC’ bit 

     т 60 

Hardened steel ‘V’ bit 

Tungsten carbide wing bit 

Penetration of auger string in mm under static load of rig applied by drill head hydraulics without 
rotation of augers. 

 





Point Load
Term Abbr: Definition Term Abbr: Index Is50 Strength Field Guide

(Mpa)

Residual RS Soil derived from rock weathering; Very VL less than Crumbles under firm blows with

 Soil mass structure & substance no  Low 0.1 sharp end of pick;can be peeled

longer evident. Large change in with knife. Too hard to cut triaxial

volume, soil not significantly sample by hand. Pieces up to 30mm

 transported. thick, can be broken by finger 

pressure.

Extremely XW Weathered to the extent of having

 Weathered soil properties i.e. disintegrates Low L 0.1 to 0.3 Easily scored with a knife,

or can be remoulded in water. indentations 1mm to 3 mm show in 

Original rock fabric still visible. specimen with firm blows of the pick

point, has dull sound under hammer.

Distinctly DW Rock strength usually changed A piece of core, 150mm long by 

 Weathered by weathering. May be highly 50mm diameter, may be broken 

discoloured, usually by iron by hand. Sharp edges of 

staining. Porosity may be core may be friable.

increased by leaching or 

decreased bydeposition of Medium M 0.3  to 1 Readily scored with knife.Core 

weathering productsin pores. 150mm by 50mm diameter can  be

broken by hand with difficulty.

Slightly SW Rock slightly discoloured; shows

Weathered little or no change in strength from High H 1 to 3 A piece of core 150mm long by 

fresh rock. 50mm diameter cannot be broken

by a pick with a single firm blow.

Fresh Rock FR Shows no evidence of Rock rings under hammer.

decomposition or staining.

Very High VH 3 to 10 Hand specimen breaks with pick

after more than one blow.

Rock rings under hammer.

Extremely EH More than Specimen requires many blows

25 times the point load index for homogeneous isotropic High 10 with geological pick to break

rocks. through intact material.

The ratio may vary for different rock types Rock rings under hammer.

Notes:
The unconfined compressive strength is typically 10 to 

Rock Description  D. Katauskas 

Classification of Weathering Rock Substance Strength Terms

 Explanatory Sheet Consulting Geotechnical Engineer




