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\—1 . What are the main clarifications that might affect

IMW

your woxrk?

@ Three technical areas:

® ‘Structural’
® ‘Geotechnical’
® ‘Consent Processes’

Also:

®* Numerous editorial and layout changes
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“STRUCTURAL”

Cracks

@ Document has been amended to correct inconsistencies related to
cracks in slabs and foundation walls

® Cracks up to 5mm wide — no engineer involvement
® Cracks more than 5mm wide — guidelines cover repair

® Type B foundation - 5mm crack criteria in table 2.3 now recognised
as too conservative
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“STRUCTURAL”

Table 7.1 — Wall Damage

@ Additional guidance and clarification where damage has occurred to wall
linings or framing.

® Diagonal cracks < 50mm long — refix panels

® Diagonal cracks > 50mm long — replace panel
® Wall ‘drumminess’ to be dealt with

® Wall ‘junctions’ include sheet joins

Table 7.2 — Claddings

@ Now included to help designers with light/medium/heavy (rebuild)
decisions

; Ministry of Business, BUILD IT RIGHT | The groundwork
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7. SUPERSTR

Table 7.1: Summary of actions relating to i of pl board lining

Review of

Extent of wall
damage evident

Building consent/
compliance basis

Repair/replacement action

bracing
requirement

Comments

1. Minor king | ing out old i - Not required 1 Schedule 1(a) and i Cosmetic
at sheet joints ' (taking care not to damage | 1 1{ah) exemption | repairs
(< 0.6 mm) ' paper facing), re-stopping « Applies to bracing
(Note a). and repainting. i and non-bracing
No signs of Check for ‘drumminess’ of i elements
movementat  sheets (Note c). |
skirting board. | |
| 2. Moderate Refixing of sheets adjacent  Not required ' Schedule 1(a) | Superficial
cracking at | to existing fixings and and 1(ah) ‘and
sheet joints (> | re-stopping of joints « Repairs in  localised
0.5 mm) (Note ' When sheet edges are accordance with | r8Pairs
b). oo damaged to allow re- | this guidance | Note:
Minor fixing, replacing affected ' document where
movement sheet(s) with comparable panels are
of P Ll ly replaced,
sheet fixings or | (9. standard or enhanced l compliance
ttof | Plasterboard (as | i with other
sheets evident _ fixed as a bracing element | clauses of
at skirting (Note d). checking and ! the Building
board making good any damaged ' Code (eg,
framing connections where B2, E3)
reasonably practicable. must be
| Check for ‘drumminess’ of achieved
sheets (Note c) (Note f)
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7. SUPERSTR

UPDATE:
December 2012

Table 7.2: Summary cladding weight chart for rebuilds in properties classified
as TC1, TC2 or TC3

Technical
Category

TC1

S e

TC2

TC2/TC3

TC3

Foundation type

E NZS 3604 Type C '

NZS 3604 Type A’

NZS 3604 Type B '

NZS 3604 Type A

NZS 3604
Type B (enhanced)

Concrete Raft

(Simple floor layout)
Refer to section 5.3

Hybrid

Deep Piles

Site Ground Improvement | For use with all TC2 foundation options and cladding

Surface Structures

(Simple floor layout)

Refer to section 15.4

Wall cladding

Maximum recommended

weights

Roof cladding

Maximum
recommended weight

| Two storey M

| Options |

i1 H
2 (300 mm) H

i3 H
4 H

| ek
Options +
1

M
2(300mm) | M
2(400mm) H
3 H
(4 i M

| Timber tloor | M

Concrete floor  Single storey

| H

; Concrete raft H
| Options 2,4
modified

Single storey M

S

| Two storey
i M

Single storey

weights

Type M
120 )
s 588
Type 3

o e

Single storey

Two storey

| v
|
1 M

(1) Refer to section 2.1 for descriptions of house foundation types.
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“GEOTECHNICAL”

Investigations

@ Clarification around investigation depths
@ Energy rating of SPT equipment

@ DPT and SWS not for primary data

Liquefaction Settlement Calculations

@ For comparison with TC2/TC3 limit indices (only), calculations may be
limited to the upper 10m of sail profile

@ Liguefaction characteristics still need to be assessed and considered
over full depth of investigation

@ Expanded methodology from subdivision section (Part D) how
incorporated in Part C

L
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“GEOTECHNICAL”

Static Bearing Calculations

@ Clarification around specific calculations for static bearing — if you have
less than 200 kPa’ or ‘300 kPa’, all is not lost.

Multi Helix Piles

@ All helixes must be within the dense founding layer, not within liquefiable
layers or intermediate stiff layers

Ground Improvement Methods Type 1 & 2

@ Expansion of scope beyond 10m limit on liquefiable depth — can now use
surface crust options (densified or cement stabilised) in conjunction with
surface structures type 1 or 2 (i.e. lightweight house on timber subfloor)

L

4 Ministry of Business, BUILD IT RIGHT | The groundwork

""wé‘? Innovation & Employment CANTERBURY | for good decisions.

08

x
o
b it



13.2 Single or isolated house site investigation

The geotechnical investigation process in TC3 should broadly follow the subdivision
investigation requirements set out in Part D, under the guidance of a CPEng geotechnical
engineer or suitably experienced PEngGeol. engineering geologist.

Where practical at least two deep investigation points {CPTs, boreholes with SPTs, etc)
should be undertaken to enable site characterisation to 10-15 m depth. This might be
achieved in conjunction with nearby existing deeper information where it is feasible on or
immediately adjacent to the site.

Given the relative cost of CPT data it is considered best practice to push CPTs to refusal,
however where there are very deep deposits (for example in excess of 20 m) of penetrable
materials some judgement is required regarding the usefulness of the deeper information.
It must be recognised also that early termination of CPT investigation depths may result

in loss of potentially useful information regarding possible pile founding depths, ground
improvement options, overall site settlements and general site characterisation. Conversely,
while a minimum target depth of 15 m is recommended (and early termination at this depth
is not encouraged), if CPTs refuse at between 10 m and 15 m depth the cost of a physical
borehole to gain additional information may not always warranted in the first instance, in all

It is recognised that CPT data is generally superior to SPT data in determining liquefaction
susceptibility, and therefore CPTs will normally be carried out in preference to SPTs.
However where ground conditions dictate the need for SPTs it is important that equipment
is used that has been properly energy rated so that an appropriate energy ratio can be used
to correct SPT ‘N’ values. CPT equipment should be calibrated, and procedures carried out,
to ASTM D5778-12.

In many cases only a single location will be initially feasible {due to access considerations
and other constraints) or in some cases where CPT testing is hampered by gravel

layers, a single borehole with SPT testing may be appropriate, augmented by shallower
investigations. It will then be up to the judgement of the CPEng Geotechnical Engineer

or PEngGeol whether these may be supplemented by further additional shallow
investigations, geophysical testing and/or if further deep investigation points are necessary
{either during the initial investigation phase, or possibly post-demolition where this occurs).

Groundwater measurements during the investigations should also be undertaken.
Liquefaction assessments should be carried out following the guidelines in section 13.5,
as well as further analyses appropriate to the particular foundation or ground remediation
solutions being considered for the site.

In addition to the above deep investigations, shallow testing (in accordance with TC2
requirements) can be used to supplement the deep investigations as required.

13.5 Liquefaction assessment

In addition to standard geotechnical characterisation, the site data should be analysed using
recognised methods to determine liquefaction susceptibility and in particular likely ground
deformations under design serviceability limit state (SLS} and ultimate limit state (ULS)
ground motions.

13.5.1 Liquefaction analysis methodologies (minimum requirements)

Recognised standard liquefaction analysis methods outlined below, and repeated in Part D,
shall be used in conjunction with specified input ground motions and, where appropriate,
observations of land damage from recent seismic events. As discussed in section 12, it is
recognised that the calculation of liquefaction-induced settlements is an inexact process.
For the purposes of calculating consistent ‘index numbers’ to compare with nominal ‘limits’
set out in these guidance documents, a consistent methodology will need to be adopted
by all users. It must still be recognised however that engineering judgement is required in
considering the ‘sensibility’ of analysis results, and therefore these methodologies should
only be applied by those with a strong background in geotechnical engineering.

For the purposes of this document, calculations of liquefaction potentlal (trlggenng) should
be carried out usmg the methods of Idriss & Boulanger 2008, as o

dlrectly from CPT, SPT or seismic shear wave velocity measurements shall be used in
carrying out liquefaction assessments. Where primary data has been obtained for the site
using these methods, and site access constrains the further use of these primary methods,
supplementary |nf|l| data can be con5|dered from Swedlsh Welght Soundlng or DPT using

of post-liquefaction induced settlements, the method of Zhang et al (2002) is to be used.
It should be noted that this does not imply that these methodologies are mandated for
applications outside the scope of this document.

Ground input motions

Ground input motions for SLS and ULS liquefaction analysis are provided in Appendix C2.
In summary, for deep soft soil (Class D) sites they are:

e SLS 0.13g

e ULS 0.35¢g

These figures are the result of extensive probabilistic modelling by GNS Science and
observations of land and building damage caused during the Canterbury earthquake
sequence and are recommended for use for liquefaction analyses on the flat land of
Christchurch by the Ministry as of April 2012.



3.4.1 Shallow subsurface investigation for TC1 and TC2

(Text removed for clarity)

¢ For foundation options 1-4 in section 5 of this document, Scala blows per 100 mm
shall be minimum 2 blows (ie, 50 mm per blow) for ground deemed to have 200 kPa
geotechnical ultimate bearing capacity. For other foundation types (eg, i QO kPa

Note that the ‘300 kPa’ and ‘200 kPa’ values discussed above are only ‘index’ values for
use in conjunction with NZS: 3604 or this document. The actual geotechnical ultimate
bearing capacity for a particular foundation for design purposes, when estimated from
scala penetrometer test results is subject to modifications that depend on the soil type,
foundation geometry and water table depth. (Furthermore, scala penetrometer testing
as a means of determining bearing capacities is only appropriate for residential structures
particularly those within NZS: 3604). Where the specified ‘200 kPa’ or ‘300 kPa’ criteria
are not met on a site, a specific engineering design calculation should be carried out to
determine the actual static loads being applied to the foundations. In many cases this will
allow the use of Options 1 to 4 on ground with less than ‘200 kPa’ geotechnical ultimate,
or for the appropriate resizing of other foundation footing dimensions without the need to
excavate down to depths where 200 kPa or 300 kPa soils are located. Due regard must
be taken of soil type, foundation geometry and water table depth in carrying out these
calculations. 150 kPa geotechnical ultimate (raw) should however be considered as the
lower limit of acceptable soil strength, in the absence of specialist geotechnical advice.
Due regard must always be given to other potential issues, for example peat deposits,
non-engineered fill etc.

ShalloWw subsurtace investigations can be carried out by a soils technician or other suitably
trained and supervised person. In TC2 this needs to be under the guidance of a CPEng
qualified engineer.

13.6 Technical Category TC3 confirmation

If damage to the land or foundations is less than implied by the TC3 categorisation, then
the deep geotechnical investigation and liquefaction analysis undertaken by a CPEng.
geotechmcal engineer or suitably quallfled PEngGeol. englneenng geologist may |nd|cate

As part of this determination, I|quefact|on characteristics need to be assessed over the
full depth of the soil profile investigated. However, when comparing calculated settlement
values to the index values in Table 3.1 in Part A, calculations can be limited to the upper 10
m of the soil profile (this does not in any way imply that potential issues do not need to he
conS|dered below 10 m depth, th|s is simply a calculated ‘index’ number for comparison

engineer can then be undertaken.

15.2.3 Pile types and options

The following pile types are considered the most suitable types for residential construction
in TC3. Typical sizes and indicative capacities for these pile types are given in Table 15.3.

Screw piles

Screw piles consist typically of one or more steel plate helixes welded to a steel tube.
The pile is screwed into the ground and then the tube is filled with concrete. Torque
measurements are used to identify penetration into the target bearing stratum. These
piles have the advantage that almost all of the load is transferred to end bearing on the
steel helixes embedded into the target bearmg stratum, with minimal side resistance

For this reason, mu|t| hehx p|les must not have hehxes wuthm the ||quef|able deposns or
any deposits above the hearing stratum that are underlain with liquefiable deposits. The

concrete filled steel tube stems are very ductile providing good ability to cope with global
lateral movement.

Design of these piles for axial capacity is usually by proprietary methods, and these should
be supported by documentary evidence such as field load tests of relevant sized piles in
local conditions.

15.3.4 Specification, construction and verification issues

Specific requirements for each of the options which provide adequate solutions are set out
in this section. These methods are generally currently applicable to sites where the depth
of liquefiable materials is limited to 10 m below the ground surface. However, for the deep
treatment options (ie, deep soil mixed columns, jet grouted columns, stone columns and
LMG columns) if the liquefiable deposits extend beyond this limit, the methods are still
applicable as long as the depth of treatment extends to at least 8 m and then additionally to
the depth beyond which calculated ULS settlements under the zone of treatment are less

Alternatively, where the depth of liquefiable materials exceeds 10 m, shallow method
Types 1 and 2 can still be used under the following circumstances:

* where treatment extends to 2 m outside the foundation line, AND

* where in-situ methods are used then a geogrid should be installed at a depth of
0.5 m (noting that the excavate and replace options already include a geogrid at the
base); AND

¢ where a Type 1 or Type 2 timber floor surface structure (only) is constructed.

Appendlx C4



“CONSENT PROCESSES”

Canterbury Geotechnical Database

@ Reminder that geotechnical data is available on the database, but also of
your obligation to upload data as a condition of use for the database.

@ Required to upload geotechnical data at building consent stage in any
case.

Format of Supporting Information for Building Consents
@ Electronic template has been developed between Cera and the BCAs.
@ Summarises geotechnical information, and building information.

@ Wil streamline consent processing.
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