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SPECIFICATION CHECKING OF STANDARD DOMESTIC CONCRETE

non-destructive techn iq ues SLAB CONSTRUCTION, SYDNEY NSW.

Background

A two story brick veneer house constructed on a raft slab developed
. . extensive cracking of the floor slab. The owner, occupiers core drilled
A //Catlons for the lounge room floor and revealed that the slab thickness was of below

pp specification at this locality. GBG Australia was commissioned to under-
take an investigation of the entire floor slab area (180m?) to assess con-
struction compliance with specification. The preferred investigation

C o n c rete S I a bs a n d method was High Frequency Impulse Radar.
Foundations -

Verification of engineering design for existing concrete slabs traditionally
involved exposure of reinforcement at multiple sites across a slab, with no
information available between exposures. This information is of limited use
for verification of construction, and of no use for the calculation of loadings
for building alteration. Non-destructive techniques allow validation of entire
slab construction. Detail of mesh and bar layout can be plotted, and with
limited physical disruption, verification of bar diameters can be achieved.
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Radar profiles were collected at 0.5m centers in an orthogonal grid from
all the ground floor rooms. The antenna operating with a centre fre-
quency of 1.5GHz was ground coupled. This enabled a high resolution
of the concrete slab base and the steel reinforcement placement.

Results

The results were presented as colour contour plots of the floor slab
thickness for each room. Tables were presented for minimum, mean and

GBG Australia is actively expanding the use and capabilities of applied L 2 i “loy! maximum thickness of each room. . ®
physics and micro-geophysical techniques for construction verification and ) . £ I e S P N \\
validation. . . Al The floor slab was found to vary in thickness from 74mm to 160mm, the 0.50 100 150 -
e e S g Sl T ek S construction design was for a slab thickness of 110mm. The depth of : . )
— coverage of the reinforcement mesh was able to be assessed. And was . ;
STEEL REINFORCEMENT EXPOSED FOR MEASURING found to vary from 15mm to 65mm, the accepted minimum for this con- An area of floor slab contoured showing thickness, the

region in red is less than 80mm thick.

struction was to be 40mm.

NON DESTRUCTIVE METHODS FOR VERIFICATION OF CONSTRUCTION DETAILS FOR
FLOOR SLABS AND BEAMS. \ 1 . e e ; 4

Background "

A warehouse constructed near the turn of 20" century, was altered to accommodate offices in the late 1960’s, this alteration involved
construction of reinforced concrete floors supported on a column and beam construction. It was proposed to alter the building for do-
mestic units. Alterations entail addition of one story and partitioning of floors to create apartments. Current building regulations require 2
fireproof wall construction, additional stairwells and alterations to services. No structural details or drawings are in existence for either
the original construction of the properties or the previous alterations.
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GBG Australia was commissioned to carry out an investigation of the structural members and slabs to supply reinforcement details, slab
thickness, and concrete integrity information with minimum disturbance to the fabric of the building and resident tenants. 5
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Radar profile showing reinforcement placement.
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. \ COMERCIAL SLAB INVESTIGATION / TENDON DUCT LOCATION
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V279 ROUND STEEL BARS N SLAE } EVERY SECOND BAR CRANKS UP T0 TIE Background
BOT: 3 11/4" @ ROUND STEEL BARS | INTQ STIRUPS IN EAST - WEST BEAMS
b o o The area investigated was a 54m by 6m portion of a bulk goods warehouse floor slab. The slab is reinforced with post tensioned tendons;

STIRRUPS 1/2%¢ @ 4" CENTRES NEXT T0O

housed in ducting. Due to the requirement to expand the office floor space, a mezzanine floor was planned for a corner of the warehouse.
INTERSECTING BEAM AND @ 16 CENTRES MID SPAN

The envisaged design will require the erection of additional support columns. This will require cutting through the existing slab to allow
excavation for the column footings therefore there was a requirement to accurately locate the ducts prior to excavation of the slab to avoid
damage and possible loss of load capacity in the slab
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Methodology & Equipment

BEAM AND SLAB CONSTRUCTION DETAIL PROVIDED FROM INVESTIGATION RESULTS

The subsurface investigation technique selected was high frequency impulse radar. Impulse radar is a non-destructive technique that
Methodology provides reflection imaging of the subsurface of a material. The technique is very effective in the location of tendon ducts with plain slabs
or complicated reinforced slab / beam structures as the ducts produce a different signal to surrounding reinforcement and so can be iso-
lated and plotted from the profiles.

A detailed investigation utilizing High Frequency Impulse Radar, metal detection instruments, covermeter and a “Shmidt Hammer” was
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combined with a limited physical verification programme. The investigation revealed the reinforcement layout, allowing steel details to Results 2 SLAB SURFACE® : g g g £
be plotted as CAD drawings. Reporting of concrete condition, slab thickness, reinforcement bar sizes and spacing enabled engineering
calculations to be made to verify the load bearing capabilities of the structure. The results were presented in a
scaled plan drawing giving the !
' q . T . - L 1 - . ) exact location of each duct to a \ g
The information gained from this investigation allowed the project to be undertaken, with limited demolition, and slight alterations to the tolerance of +/- 10mm and the 81\ E
project proposed origina“y. depth of the duct in the slab rela- ;
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tive to the surface.




