2013
80 Byron Street Sydenham
Alterations and additions to existing commercial building - new office/meeting and store room
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· TCNA (commercial) 
· Liquefaction risk moderate
SUPPORTING DOCUMENT 83pp 250pp
p.56 p.92 Geotechnical letter for proposed extension, EDC, 14 March 2017, signed Gareth Williams (CPEng- geotech)
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· Proposed fdn concrete slab tied to existing bldg concrete slab
· Geotechnical report for 83 Byron St (40m NE of extension)
· 2 CPTs, 2 HA
· Gravel fill to 0.3m, clayey silt to 2.0m consistency?
· GW not encountered
· Liquefaction induced settlement 60 – 90mm (SLS2, 10m); 90 – 115mm (ULS, 10m); “very little” in upper 4.5m (SLS or ULS)
· Lateral spreading risk low
· Lateral stretch risk minor to moderate
· Conventional shallow fdn not recommended
· Piled fdn considered suitable founded at 12.5m; soil between 12 & 16m has sufficient bearing and thickness for deep piles
· If residential, would be TC3
· Expected profile (from 50m NW of site): 0.8m fill, silt with occ sand to 4.5m, fine to med sand to ≥ 15m
· GW 0.0 – 2.0m (GNS); 1.0 – 2.0m (EQC)
· Vert ground movement 100 – 200mm from CEQ (EQC)
· Horiz ground movement 170mm to SW (EQC)
· No liq ejecta observed after CES 
· No ground cracks on site or nearby (EQC)
· Site sufficiently tested to SLS
· Damage to existing bldg was light and limited
· Class D deep or soft soil
· FFL 14.39m; avg ground level on site 13.82m
· 2 HA to 3.2m, 2 Scala to 2.9 – 3.9m
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· GW 1.6m
· Hydrocarbon smell at HA102 at 1.0m
· [image: ]
· Proposed slab on grade suitable fdn
· 300mm layer of AP65 below concrete slab if placed on organic fill with UBC 150kPa, with geotextile (Bidim A19 or equal) on base & sides of excavation, geogrid (Cirtex Duragrid 30/30 or equal) over the textile; extending beyond bldg footprint a distance = depth of gravel; where over exc not possible on S & W sides (site boundary) new slab section must be designed
· Dwgs provided to geotech:
A9, A12, A13, A14, A15, A17, A18 Issue 1, Jan 2017
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p.31 PS1 subject to safe bearing pressure of 50kPa or more (UBC 150kPa)
p.33  DFR, Structex 14 Dec 2016
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PLANS
Arch only

SPECS (arch)
2.4.1 excavation
Excavations down to firm undisturbed ground, and footings and foundations 200mm minimum into solid, except where shown otherwise.
Below slabs on ground the general intent is to excavate to a stable undisturbed subgrade (of 300 kPa ultimate bearing capacity).
As soon as excavation and filling is complete foundation material will be inspected by the Architect, and any changes to foundation widths/details will be directed.
2.4.2 Hardfill & Blinding
Hardfill under slabs on grade shall be 150mm of standard TNZ AP40 basecourse free of clay or organic matter compacted to 95% relative compaction in accordance with NZS 4402 Test 4.1.1.
RFI 5/4/17; 13/7/17 Response 
a) please provide Engco geotechnical report for 83 Byron St
Refer to the EDC Geotechnical report supplied within these documents 
b) Please compare foundation for existing building to the foundation for the proposed extension since the two will be structurally connected.
Refer to the structural calculations provided with the Structex engineering report supplied within these Documents.
c) Specification section 2.4.1 Excavation states: “Below slabs on ground the general intent is to excavate to a stable undisturbed subgrade (of 300kPa ultimate bearing capacity).” This is inconsistent with the PS1 and the geotechnical letter which indicate the foundation was designed for a safe bearing of 50kPa (which I understand to be equivalent to an ultimate bearing capacity of 150kPa which was recommended by the geotechnical letter). Please amend specification. 
Refer to Project specification document section 2.4.1
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d) Specification section 2.4.1 Excavation also states “As soon as excavation and filling is complete foundation material will be inspected by the Architect…”. Please amend specification for foundation subgrade to be verified by the geotechnical engineer. 
Refer to Project specification document section 2.4.1
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e) Specification section 2.4.2 Hardfill & Blinding states “Hardfill under slabs on grade shall be 150mm of standard TNZ AP40 basecourse…”  The geotechnical letter recommends a 300mm thick layer of AP65 below the concrete slab if placed on organic fill with UBC 150kPa, with geotextile (Bidim A19 or equal) on base & sides of excavation, geogrid (Cirtex Duragrid 30/30 or equal) over the textile; extending beyond the building footprint a distance equal to the depth of the gravel. Please address why geotechnical recommendations were not followed. 
Refer to Project specification document section 2.4.2
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f) The geotechnical letter also recommends that where it is not possible to extend the gravel layer beyond the building footprint on the South & West sides of the building because the site boundary does not does not provide adequate space, a new slab section must be designed. Please address this issue.
Refer to the structural calculations provided with the Structex engineering report supplied within these Documents.
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RFI ADDED 13/7/17 
a) Report not provided
b) Withdrawn – DFR section 2.1 states office has been designed to be seismically separate from the existing structure
c) Resolved
d) Resolved
e) Resolved
f) Response refers to structural calculations; this does not answer the question. Please indicate where this information is found. 
Response 31/7/17
Engco Geotechnical Report for 83 Byron st, Ref 16363, rev 1 30/1/2017, signed Andrew Lind, CPEng (civil/struct)
· Per EQC, moderate to severe liquefaction observed in the area (June 2011), minor (Dec 2011)
· EQC: no ground cracks or lateral spreading
· No EQ induced land deformation observed on site
· 2 CPTu to 15m, 4 DCPs to 2.0m, 2 HA to 2.0m, 1 CPT 
· [image: ]
· GW not encountered in shallow investigation; GNS 0.0 – 1.0m 
· For analysis, GW = 2.0 (in situ), 0.5m (design)
· Subsoil class D
· [image: ]
· [image: ]
· Non-liq soil layer from 3.0m to 7.0m (ULS)
· Global lateral movement – minor to moderate
· Lateral stretch – minor to moderate
· Site sufficiently tested to SLS
· Conventional shallow fdn not recommended
· SED piled fdn founded at 12.5m
RFI 31/7/17
a) ADDED 31/7/17: Please provide results of CPT and CPTu site investigation. 
a2) ADDED 31/7/17: The Engco report for 83 Byron St indicates potential liquefaction induced settlement up to 100mm for SLS and up to 165mm for ULS are possible. Please clarify that this has been considered in design of the slab footing for 80 Byron St extension.
f) 31/7/17: no response provided
Response 15/8/17
a) ENGCO report provided
f) 
[image: ]
Geotechnical Report for proposed commercial building, ref 16363, 11/11/2016, Engco, signed Andrew Lind, CPEng (civil, Structural) & David Brierley, CPEng (management)
· 2 CPTu to 15m, 4 DCP to 2.0m, 2 HA to 2.0m, 1 CPT
· [image: ]
[bookmark: _GoBack]Re a.2) recommendations by Geotech letter were followed, therefore, liquefaction induced settlement should have been considered. 
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2.1 OVERVIEW

The proposed new office building consists of concrete block walls on three sides and the south side opening
into the existing warehouse/workshop. Cold formed DHS purlins form the roof structure of the new office
building and span between load bearing walls and end walls. The new office has been designed to be seismically
separate from the existing structure. Figure 3 shows a floor plan of the new office with gridlines and earthquake
directions used in design.
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e Floor is 100mm thick mesh reinforced concrete slab on compacted hardfill

e Perimeter concrete thickenings support the concrete block work walls
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Below slabs on ground the general intent is to excavate to a stable undisturbed subgrade (of 150 kPa

ultimate bearing capacity).
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As soon as excavation and filling is complete foundation material will be inspected by the

Geotechnical Engineer, and any changes to foundation widths/details will be directed.
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2.4.2 Hardfill & Blinding

A 300mm thick layer of compacted AP65 should be placed beneath the concrete slab. A layer of
geotextile (Bidim A19 or equal) should be placed on the base and sides of the excavation. A layer of
geogrid (Cirtex Duragrid 30/30 or equal) should be placed over the geotextile.




image15.png
Structex Harvard Limited has been engaged by Clip 'n’ Climb to undertake construction monitoring of the work covered
by our Producer Statement — PS1 Design. The extent of the construction monitoring will be to CM3 level and
appropriate to the scale and complexity of the project and will include inspections and observations of the following:

« Excavation (subgrade beneath foundation footprint) to be inspected by geotechnical engineer.
« Foundations before casting.

e Concrete block walls after reinforcing but before grouting.

e Structural steelwork after erection.

e Connections between structural components.
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Table 2: Inferred soil profile from Test Pits

HAI HA2 Summary of Soil Type
00 0.3m bgl 0t0 0.3m bgl Sandy GRAVEL (FILL)
03 to 2.0m bgl 0.3 to 2.0m bgl Clayey SILT
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Table 3: Inferred geological model

Soil Layer Depth range(m bg)) Soil Description
Layer | 00t 60 Clay &silty clay
Layer2 06t 165 Sand & silty sand
Layer 3 165 t0 245 Clay &silty clay, Silty sand & sandy silc
Layer 4 2450 247 Silty sand & sandy sife, Gravel
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Table 4: Estimated Total "Free-Field "Ground Surface Settlement from CPT and BH results

MBIE "Index
Moment Settlement to
Earthquake Peak Ground Value”(settlement in
Magnitude tested depth
Scenario Acceleration(PGA, (m/s?)) Upper 10m)
(Mw) (mm)
(mm)
SLSI 75 0.13 65 - 90 55 - 80
SLS2 6.0 0.19 75 - 100 60 - 90
uLs 75 035 155 - 165 90- 115
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Engineers Explanation: refer also to Engineers Calculations in Supporting Documents

Our previous response stated: On the south side the new slab has been tied into the existing
slab as recommended (refer sheet A9). This was the recommendation in the geotechnical
report which states “a Chartered Structural Engineer should design the new section of slab to
suitably tie into the existing slab and cantilever along the western side.” This tie in is intended
to provide support to the floor slab in the event of any ground slumping at this boundary.

As regards the western boundary our previous response stated: On the western side of the
foundation the recommendation in the geotechnical report is for the slab to be able to
cantilever in the case of loss of support from settlement of the hardfill. The hardfill is to be
300mm deep, and so a cantilever length of 300mm has been allowed for. The 300mm thick
slab thickening with H12 @400crs is able to cantilever this distance easily. Refer attached
calculations. The additional page of calculations that was attached to that response shows
that the load on the western edge of the slab comes from the wall only as the roof support is
on the north and south and internal walls, and that under the assessed ULS load the slab as
detailed in the drawings is able to cantilever a length greater than 400mm. Please be clearer
on what information you are looking for to resolve this response.
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Proposed commercial office extension to existing buidling, single level, new concrete slab and foundation, steel portal frame, timber
framed internal walls, concrete block exterior walls, Dimond Rib0 cladding, DHS purlin, Dimond Top Span roofing, color steel boxed
gutter.
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General Depth
Range (begl)

Ground Description

Density/
Consistency

Water Content

Surface to 0.025m | Asphalt - -

0.025m to | FILL - Fine to coarse sandy gravel with | Medium dense | -
0.40m/0.50m occasional cobbles (hardfill)

0.4m to | FILL - Dark grey organic silt with | Soft to firm Moist to wet

0.65m/0.75m

occasional ash and fine sand
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0.65m to 2.50m Light grey mottled orange clayey SILT Firm to stiff Moist to wet.
Saturated from
1.8m/1.9m

2.50m to at least | Bluish grey fine to medium sandy SILT Firm Saturated

3.20m
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Soil Type UBC (kPa)

Fill 150

Natural Silt (upper 3.0m) 300




