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Vineway Ltd 1July 2025
Andrew.as@mylandpartners.com

Our Ref: 240065-M
Attention: Andrew Allsopp-Smith Reissue of: 240065-J

Dear Andrew

Further to your request, we have reviewed the queries raised by the Auckland Council (Council)
geotechnical specialist and present our responses below.

Note that query numbering below corresponds to the project team spreadsheet numbering by default,
with the corresponding Council query reference in brackets. This letter geotechnical addresses queries
1,14,17,19 to 21,23 to 26, 31 and 32 (i.e. Council queries 1, 4,7,9to11,13to 16,21 and 22, respectively). These
queries required additional analysis outputs and/or further detailed discussion.

Geotechnical queries 12,13, 15, 16, 18, 22, 27 to 30 and 33 to 36 (i.e. Council queries 2, 3,5, 6, 8,12,17 to
20 and 23 to 26) were addressed separately in a consolidated spreadsheet previously presented to
Council. Groundwater related queries were addressed either in this same spreadsheet or in a
separate letter prepared by Riley (Ref: 240065-1, dated 17 June 2025).

Riley has previously prepared and issued responses to these queries. These responses were reviewed
by the Council Geotechnical Specialist (Frank Zhou) who subsequently provided feedback in a letter
titled Delmore Fast-Track — Auckland Council Response, Annexure 15: Geotechnical, dated 25 June
2025. Riley has reviewed this letter and incorporated Council’s feedback into the updated responses
below. Council have specifically identified the following information gaps in their letter:

e Request for a Geomorphic Risk Assessment in relation to Query (18) 28. This has been
recorded as item 1 from paragraph 250 of the Auckland Council Strategic & Planning Matters
memorandum. This item is addressed in a separate letter/memorandum.

e Associated with our previous response to Query (20) 30 in the consolidated spreadsheet.
This has been recorded as item 15 paragraph 250 of the Auckland Council Strategic &
Planning Matters memorandum. This item addressed within this letter.
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The Council queries and our responses are presented below.
Query (1) 1:

It is noted that earthworks and retaining are proposed to be staged, details should be provided
toclarify how stability will be maintained between Stages 1 and 2 and substages
(particularly where earthworks and retaining are proposed at the stage boundaries).

Response

The earthworks boundary between Stages 1and 2 is temporarily proposed to comprise a 1(V):2.5(H)
cut batter. This temporary batter will be formed during Stage 1 cut to fill earthworks and later
removed as part of the proposed Stage 2 cut. Riley has undertaken additional stability analysis on
arepresentative section of this temporary slope under normal and extreme groundwater conditions,
and under Ultimate Limit State (ULS) seismic conditions. The results indicate that the Factor of Safety
(FoS) values available for this temporary slope achieve the minimum outlined in the
Auckland Council Code of Practice for Land Development and Subdivision (CoP). Outputs from the
slope stability analysis programme SLIDE2 are appended to this letter.

Because many of the following responses also required slope stability reanalysis, a table
summarising relevant slope values for all query responses is also appended to help compare new
and previous results.

Query (4) 14:

Stage 1 only - Fill settlement - No settlermnent analysis was provided.

Response

The Stage 1 fill induced settlement is calculated as settlement occurring within the fill. Following
undercutting of compressible materials within the gullies where the maximum fill depths occur there
should be little to no additional settlement within the underlying soils. For the purposes of estimating
the likely induced settlement we have calculated the 1D settlement using the following parameters:

Unit weight of fill and natural soils = 18kN/m?

Cugmy =150kPa (note this is the minimum value to satisfy fill compaction criteria)
M.y ~1/(300 x 150) ~0.000022m?/kN

Fill Height = 15m (maximum proposed fill height within Stage 1 of the development)
Max stress at the base of the fill = 18 x 15 = 270kPa

Average stress within the fill (for internal fill settlement) = 270/2 = 135kPa

Internal settlement within the fill =135 x 15 x 0.000022 = 45mm

A settlement monitoring and contingency plan (which will also cover groundwater monitoring) will
be prepared for the development prior to construction commencing.

riley.co.nz
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Query (7) 17:

Noted that earthworks specifications deferred to earthworks contractor and only broad elements
included in reporting. Section 5.6.5 recommends fill compaction testing values below NZ54431:2022
requirements. Suggest that specifications be justified where deviating from standards and be
included as part of consent to capture effects and allow assessment of FI2.6.2(2), Fi2.8.2(1)(c) and
E39 for subdlivision.

Response

Reflecting the requirements of NZS4431, Table 11 from our Geotechnical Investigation Report (GIR)
(Ref: 240065-F) has been updated to set the minimum shear strength at 150kPa. See updated table
below.

Table 1: Fill Compaction Control Criteria

. Average Value Minimum Single Value
Material Test
Not Less Than Not Less Than
Cohesive | Shear Vane - Undrained Shear Strength NA 150kPa
Fill Nuclear Densometer — Air Void % 8% 10%

Note: NA = Not Applicable
Average to be determined as a rolling mean value over 5 consecutive tests

Query (9) 19:

Stage 1 and 2 - Expected surcharges such as new dwellings, roads etc.,, have not been applied for
the proposed development condition.

Response

As agreed with the Auckland Council Geotechnical Specialist, Riley has reanalysed the slope stability
of a selection of 50% of the cross sections previously analysed to demonstrate that the addition of
post-development surcharges will not have a significant effect on the overall stability of the
proposed development. Surcharges of 10kPq, 12kPa, and 24kPa have been added to simulate future
building platforms, local roads and the NOR road respectively. The results indicate that the FoS for
all reanalysed slopes either achieves the required values as per the CoP (or where previous analysis
indicated that ULS seismic results were slightly below the CoP requirements, that the reanalysed
results are consistent with what was previously indicated, i.e. no worse than previously expected).
Slope stability outputs are appended to this letter.

It is noted that where minimum FoS values below the CoP requirements are shown on the reanalysed
sections, these are either outside the proposed development area or specifically relate to the
ULS seismic loading case. Where ULS seismic FoS values are less than 1.0, seismic deformations were
calculated using the Jibson (2007) method as part of the Riley GIR, Ref: 240065-F, and assessed to
be acceptable based on MBIE guidelines.

Where post-development FoS values were less than 1.0, there were no instances where these values
were significantly worse than the values returned for the existing ground profile, (i.e. the proposed
development should not negatively affect the seismic stability of the site). Refer to the response to
Query (15) 25 below for further discussion regarding this point.

riley.co.nz
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Query (10) 20:

Soil parameters presented in Table 7 does not align with modelled parameters (e.g. unit weight of
Medium Dense ECBF in table is 18 kN/m? but in the Proposed Gl (RHS) - Section V for Stage 2 seismic
is 20 kN/m?). Discrepancies should be justified or revised.

Response

This discrepancy was a typographical error in the original stability inputs. The unit weight of the
medium dense ECBF material has been corrected in the reanalysis of Section V, with the slope
stability outputs included in the slope stability appendix pertaining to the Query (9) response.

Query (11) 21:

The stability analysis assumes that the fill material is completely dry. However, porewater pressure
could potentially develop within the fil| particularly in the event of drainage system failure. Therefore,
the potential effects of porewater pressure should be considered in the stability analysis to ensure a
more conservative and realistic assessment.

Response

Riley considers that the stability analysis undertaken as part of our original reporting adequately
considers the realistic effects of extreme groundwater, effectively modelling full saturation of the
natural soils above the long-term groundwater table. We also consider that the underfill, retaining
wall, MSEwall and REB drainage measures will be sufficiently robust (and have adequate
redundancy) so as to prevent pore water pressures accumulating within the engineered fill.

However, as agreed with the Auckland Council Geotechnical Specialist, Riley has reanalysed the
slope stability of a selection of eight cross sections to also include 50% saturation of the engineered
fill as part of the extreme groundwater scenario (in addition to the post-development surcharges
included in our response to Query 19 above). Riley and the Council Specialist agreed that a target
FoS of 1.0 would appropriate given that it would take a very extreme rainfall event to result in the fill
becoming saturated to this degree. An equivalent Ru value of 0.27 was adopted in the SLIDE2 models
to simulate 50% soil saturation. All eight sections analysed under these conditions returned
FoS values greater than 1 within the development areq, indicating that slope instability is unlikely in
this scenario. Some of the models returned minimum FoS values less than 1.0, however, these failure
planes are all located on natural slopes remote from the development area and any stability
enhancement features, i.e. the FoS in these areas is not reduced from pre-development FoS for this
scenario. Slope stability outputs are appended to this letter.

The analysis undertaken to address this query, assumes that the subsoil drains have become
ineffective (e.g. blocked or impaired function). The subsoil drainage to be installed as part of the
development will utilise TNZ F/2 compliant drainage material. In Riley’s experience, this grade of
drainage material adequately mitigates the risk of subsoil drainage becoming blocked or needing
long-term maintenance. For this reason, Riley considers that the proposed subsoil drainage should
not require an Operation and Maintenance Plan during the design life of the drains.

riley.co.nz
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Query (13) 23:

We note that some sections were determined based on a single investigation point, which limits the
ability to verify soil strata dip angles and layer thicknesses (e.g. Sections R to T). Additionally,
competent bedrock was assumed in certain sections of the stability analysis (such as Section B),
despite not being observed in nearby hand-augered boreholes or test pits. To improve the reliability
of the ground model and reduce associated uncertainties, we recommend undertaking further
geotechnical investigations. This can be conditioned if aggregable.

Response

We consider that an appropriate level of geotechnical investigation has been carried out to develop
a ground model to demonstrate that adequate FoS can be provided for the residential lots and
accessways. We do not consider that further investigations are required at this stage of the consent
process as the results indicate that the proposed development is practically feasible if implementing
the stability enhancement measures recommended in the Riley GIR. However, it was noted in the
Riley GIR that there were some areas that were inaccessible at the time of our investigations and
those will require investigations prior to commencement of site works to confirm the ground model
at those locations (refer to Section 6.0 of the Riley GIR). Additional field investigations are also
proposed to assist with detailed design of the stability enhancement measures. These additional
investigations would be undertaken to support the future detailed design phase are not required as
part of the fast-track consenting process. As agreed with the Auckland Council Geotechnical
Specialist, Riley has prepared and appended marked up sketches SK190-193 (Rev A) showing the
approximate areas within the site where further investigation is intended to be undertaken as part
of the detailed design process.

Query (14) 24:

Stage 2 only - It would be beneficial to provide a stability analysis for Section AD, considering
potential theoretical slip surfaces from left to right.

Response

Stability analysis of Section AD in a left-to-right direction was excluded from the previous analyses
as this particular slope had been analysed as part of Section Y. We have now undertaken further
analysis on Section AD in a left-to-right direction (and included the post-development surcharges
included in our response to Query 19 above). The results indicate that the stability of the slope in
question could realistically be addressed and enhanced utilising a Reinforced Earth Batter (REB),
underlain by shear piles and counterfort drains. This is generally consistent with Riley’s prior
expectations of the remedial measures required to enhance the stability of this slope. Slope stability
outputs are appended to this letter.

Query (15) 25:

We note that only proposed slope profiles have been assessed. For assessment against E12.8.2(1)(i)
(the extent of risks associated with natural hazards and whether the risks can be reduced or not
increased) please provide quantitative slope stability models and assessment for the existing
condiition for review.

riley.co.nz
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Response

As agreed with the Auckland Council Geotechnical Specialist, Riley has reanalysed 50% of the cross
sections for the pre-development contours. The same sections were reanalysed as used in the
response to Query (9) above aside from Section J, where the current ground profile comprises an
effectively flat stream bed (and therefore can be qualitatively assessed as having no current
credible risk of instability). The results of these analyses have been compared to the
post-development results to show that the proposal adequately considers the stability of slopes
near site boundaries and streams. The results for all sections and scenarios analysed indicate that:

¢ Where the existing slope returned acceptable FoS values, the proposed development with
stability enhancement measures also returned acceptable FoS values,

¢ Where the existing slope returned low FoS values, the proposed development with stability
enhancement measures either returned acceptable FoS values (within the development area)
or returned FoS values no worse than the existing slope (beyond the development area).

The above findings indicate that the proposed development will not negatively impact the stability
of existing slopes at the site, including near the site boundaries nor through streams immediately
beyond the proposed development areas. Slope stability outputs are appended to this letter.

Query (16) 26:

It would be beneficial to provide a stability analysis for Section R, considering potential theoretical
slip surfaces from right to left to capture the other side of the MSE slope and palisade wall.

Response

We have undertaken further analysis on Section R in a right-to-left direction with the
post-development surcharges included in our response to Query (9) above. The results indicate that
FoS values for the small section of the slope with a right-to-left aspect has acceptable FoS values in line
with the CoP. Slope stability outputs are included in the appendix pertaining to the Query (9) response.

Query (21) 31

Stage 1 and 2 - Would benefit reader to show geomorphic features on the surface, proposed roads,
lot boundaries etc, and inferred underlying geology and groundwater levels rather than just
investigation points.

Response
Riley have prepared two additional sets of sketches displaying the following aspects for both stages:

e SKI80-184 (Rev A) showing the inferred geology and geomorphological model, overlain by
the subdivision scheme plan, investigation locations, and proposed remedial stability
measures.

e SKI185-189 (Rev A) showing proposed cut/fill isopachs, overlain by the subdivision scheme
plan, investigation locations, and proposed remedial stability measures.

On both of the above sketch sets, some remedial measure name labels have been intentionally
omitted for clarity. Sketches are appended to this letter.

riley.co.nz
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Query (22) 32:

Stage 1 only - Geotechnical recommendations should be provided for proposed drainage reserves,
pipe bridges around the wetland, culverts and bridges which form part of the access.

Response

The recommendations outlined in Section 5.0 of the Riley GIR can be applied to these aspects of the
development. Specific reference should be made to subsections 5.4, 5.6, 5.11, and 5.13 which discuss
foundation recommendations and construction monitoring. Riley makes the following additional
comments:

e The ground below any future service/bridge foundations etc. should comprise either stiff,
inorganic natural soils, the underlying rock, or engineered fill (ploced, compacted, and tested
under guidance from a geotechnical engineer and compliant with the compaction criteria
described above).

e Any soft and/or organic soils below future foundations should either be removed
(and replaced with engineered fill as necessary). Alternatively, structures could be designed
as fully suspended on piled foundations extending through soft/organic soils and embedded
into stiff, inorganic natural soils or underlying rock below such that no reliance is placed on
the soft/organic soils for support.

o All foundation excavations should be observed by a geotechnical engineer to confirm
founding conditions during construction.

e The Council letter incorrectly refers to the Riley GIR dated 14 February 2025 as reference
240065-E; the correct reference is 240065-F. This should be updated within the proposed
amended consent conditions appended to their letter.

e In our response to Query 30 (20) in the consolidated response spreadsheet,
Riley recommended a top-down construction methodology for that specific location and
that a construction methodology needed to be prepared in relation to the boundary retaining
wallin the southern part of Stage 1A-4. We consider this recommendation should be extended
to apply to the whole site and be provided on a stage or substage basis. In any event
construction methodologies will need to be considered as part of detailed design for all
retaining walls and stability enhancements.

e In our response to Query (19) (29) in the consolidated response spreadsheet, Riley outlined
the presence of the retaining walls in the vicinity of Lots 173-182, 184-194 and 254-256.
While snips of the drawings were included in our response, the actual drawings were not
provided. This was also highlighted as an information gap in the Auckland Council
Geotechnical Memo and in Strategic & Planning Matters Memorandum. Further commentary
is provided below.

riley.co.nz
1July 2025
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Council has queried several sections of retaining wall not being shown on the site plan
sketches appended to the GIR in certain locations. A cantilever retaining wall will be required
to support the shared boundaries of proposed Lots 184 to 194 above Lots 173 to 182. However,
we consider that this wall is not required to mitigate global stability risks and is only required
to address local stability of a standalone vertical cut. Riley has intentionally omitted showing
retaining walls that are not required to address global stability on our site sketches. Instead
these are shown on Mckenzie & Co drawings 3725-1-2500 to -2507 provided in the consent
application.

Riley has updated the Stability Enhancement site sketches previously issued alongside the
GIR to show retaining wall REBOXIE extending along the north-western boundary of proposed
Lots 254 to 256 (also as requested by Council). These updated sketches SK141-142 (Rev D) are
appended to this letter.

We consider that the proposed conditions included in the Auckland Council Response, Annexure 15:
Geotechnical, dated 25 June 2025 are generally acceptable. Specific comments are below:

As mentioned above, the Consent conditions should be updated to include the correct GIR
reference, being Ref: 240065-F not -E.

We concur with the recommendation for inclusion of a consent condition requiring the
preparation of a Settlement Monitoring Plan.

We consider that properly designed and constructed subsoil drains utilising F/2 compliant
aggregate should not require any specific maintenance over their lifespan. Their locations
will be recorded on as-built drawings to be attached to the relevant Geotechnical
Completion Report. Further, and as part of construction monitoring, observations will be
undertaken to ensure that they are functioning as intended. Consequently, we consider that
an Operations and Maintenance Plan is not necessary.

We trust these responses are suitable to address the Council’s geotechnical queries.

This letter report has been prepared solely for the benefit of Vineway Ltd as our client with respect to
the brief and Auckland Council in processing the consent(s). The reliance by other parties on the
information or opinions contained in the report shall, without our prior review and agreement in
writing, be at such parties’ sole risk.

riley.co.nz
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Yours faithfully
Riley Consultants Ltd

Prepared by: Reviewed by: Approved for issue by:
é \)Z\\ (b (l ‘\.‘
g
e R B
J >l
Chris Burnet James Beaumont Brett Black
Senior Geotechnical Engineer Principal Geotechnical Engineer, CPEng Project Director, CPEng

Enc:  Slope Stability Analysis Results Summary Table (covering all outputs below)
Response (1)11 - Slope Stability Outputs - Stage 1-2 Temporary Batter
Response (9)19 - Slope Stability Outputs — Proposed Ground Level with Surcharges
Response (11)21 - Slope Stability Outputs — As Above with Partially Saturated Fill
Response (13)23 — Sketches SK190-193
Response (14)24 - Slope Stability Outputs - Cross Section AD (left-to-right)
Response (15)25 - Slope Stability Outputs - Pre-Development Contours
Response (21)31 — Sketches SK180-189
Key Information Gap: Item 15 - SK141-142 (Rev D)

cc: Gus Finlayson Madeleine Wright
Barker & Associates Ltd Mills Lane Chambers
gusf@barker.co.nz madeleine.wright@millslane.co.nz

riley.co.nz
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S92 Response Slope Stability Summary of Results
4”2 Site: Delmore Residential Development
l Eﬁ Client: Vineway Ltd
Project: Geotechnical Response to Council Queries
Prepared by: CB
Checked by: JLB
Results below address Queries 1,9, 10, 11, 14, 15, 16 (Riley Ref, in brackets) / Queries 11, 19, 20, 21, 24, 25, 26 (corresponding Council Ref)
Key:
No analysis previously carried out, nor currently required for these scenarios.
Existing section is either essentially flat or would involve analysis in upslope direction. Analysis not required in this instance.
Where FoS are below acceptable values, these are located outside area of development / remedial measures. All FoS within
development areas / near boundaries acceptable. Results in line with previous analysis (i.e., proposed development not negatively
affecting existing slopes).
Query (15)25: Proposed GL Proposed GL with Query (9)16: Query (11)21:
Section Scenario Current GL (from GIR) Remedials Proposed GL, Remedials 50% Sat. Eng, Fill
(from GIR) & Loading
Query(1)11: Temp |LongTerm 2.16
Cut between Stages |Elevated 1.37
1&2 Seismic 1.38
Long Term 1.29 0.62 1.16 1.29
A Elevated 0.91 0.61 0.89 0.89 0.89
Seismic 0.68 0.65 0.71 0.75
Long Term 2.11 1.2 1.99 1.72
B Elevated 1.35 0.7 1.36 1.43
Seismic 1.33 0.9 1.36 1.19
Long Term 2.23 1.66 1.86 1.99
D Elevated 1.4 1.21 1.38 1.31 1.31
Seismic 1.31 1.27 1.41 1.38
Long Term 2.5 1.75 2.16 2.14
F Elevated 2.16 1.34 1.71 1.61
Seismic 1.3 1.26 1.24 1.23
: Long Term 2.5 1.62 1.99 1.94
‘“‘5‘3 H Elevated 1.81 1.05 1.33 1.3 1.2
5 Seismic 1.44 1.12 1.32 1.27
Long Term 1.34 1.31 1.59 1.69
| Elevated 1.24 1.15 1.41 1.5
Seismic 0.66 0.83 0.79
Long Term 0.83 1.55 1.8
J(L-R) Elevated 0.83 1.55 1.58
Seismic 0.59 0.78 0.85
Long Term 0.67 0.67 1.72
J(R-L) Elevated 0.67 0.67 1.71
Seismic 0.76 0.44 1.27
Long Term 1.44 1.47 1.5
M Elevated 0.98 0.98 0.98 0.98 0.98
Seismic 1.04 0.87 0.87 0.88
Long Term 1.66 0.7 2.19 1.74
R(L-R) Elevated 1.01 0.2 1.39 1.31 1.28
Seismic 0.55 1.25 1.23
Query (16)26: Long Term 2.15
R(R-L) Elevated 1.43 1.43
Seismic 1.44
Long Term 1.62 1.41 1.75 1.72
T Elevated 1.24 0.91 1.32 1.3
Seismic 0.96 1.01 1.09 1.08
Query (10)20: Long Term 1.52 1.5 1.5 1.54
V(L-R) Elevated 1 0.95 0.95 0.95
Seismic 0.99 1.1 1 0.98
Query (10)20: Long Term 1.52 0.9 1.49 1.52
~ V(R ElPtvat.ed 0.99 0.6 1.44 1.44 1.14
g)n Seismic 1.01 0.7 1.06 1.07
o] Long Term 1.82 1.2 1.61 1.59
@ X Elevated 1.06 0.78 1.38 1.37
Seismic 1.19 0.87 1.07 1.06
Long Term 2.31 0.71 2.14 1.95
Y Elevated 1.39 0.49 1.51 1.64 1.47
Seismic 1.35 1.04 0.95 0.99
Long Term 1.79 1.22 1.5 1.5
AB Elevated 1.07 0.83 1.43 1.41 1.03
Seismic 1.03 0.89 1.06 1.04
Long Term 2.18 1.19 1.51 1.51
AC Elevated 1.44 0.73 1.41 1.41
Seismic 1.23 0.86 1.04 1.04
Query (14)24: Long Term 1.14 1.52
AD (L-R) Ele.val.ed 0.7 1.4
Seismic 0.86 1.04




Response (1)1
Slope Stability Outputs

Stage 1-2 Temporary Batter
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Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Existing ground level

’ 1V:2.5H Temporary Cut SIopeL

Material Color Unit Weight | Strength | Cohesion | Phi | Water Hu Hu Ru
Name (kN/m3) Type (kPa) (°) | Surface Type Value
Engineered Fill . 18 COMU‘T:;b 8 32 | None 0
. Mohr- Water
Stiff ECBF . 18 Coulomb 5 28 | e |Custom]1
Very Stiff ECBF . 18 COMU‘T:;b 7 30 \’T\ga;g custom | 1
Very Weak Mohr- Water
ECBF Rock I:' 20 Coulomb 10 35 Table Custom | 1
Stage 1
NOR Future Permanent Retaining Wall
(Not intended to be focus of this analysis)
24.00 kN/m2

20

Lo
100

“RILE

[SLIDEINTERPRET 9.031

40 60 80 120 140
Project
240065 - Russell Road, Wainui - Temporary Cut Batter
croup Proposed Temp Cut Stage 1-2 Scenario Normal (Measured GW)
Drawn By CB Company Riley Consulants Ltd
pate 10/06/2025 File Name Temp Cut Section Stages 1-2.sImd




d Material Name | Color Unit Weight | Strength | Cohesion | Phi | Water Hu Hu Ru
| (kN/m3) Type (kPa) (°) | Surface | Type Value
Results Mohr-
] GLE / Morgenstern-Price Engineered Fill . 18 Coulomb 8 32 None 0
7 Surfaces with a factor of safety below 1.300 SUIFF ECBF (Ru = ohr
| 0.44) . 18 Coulomb 5 28 None 0.44
4 mmmmmm=m== Existing ground level Very Stiff ECBF Mohr-
| (Ru=0.44) . 18 Coulomb / 30| None 0.44
o_| Very Weak Mohr- Water
© i ECBF Rock I:‘ 20 Coulomb 10 35 Table Custom | 1

|

m ’ 1V:2.5H Temporary Cut SIopeL

f— ror) —>

Future Permanent Retaining Wall
(Not intended to be focus of this analysis)

24.00 kN/m2

|

| | | | | N
0 20 40 60 80 100 120 140

Project

240065 - Russell Road, Wainui - Temporary Cut Batter
- i
2 Group Proposed Temp Cut Stage 1-2 Seenare Extreme (Worst Credible GW)
[ ZC Drawn By CB Company Riley Consulants Ltd

pate 10/06/2025 File Name Temp Cut Section Stages 1-2.sImd
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Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Existing ground level

’ 1V:2.5H Temporary Cut SIopeL

Material Color Unit Weight | Strength | Cohesion | Phi | Water Hu Hu Ru
Name (kN/m3) Type (kPa) (°) | Surface Type Value
Engineered Fill . 18 COMU‘T:;b 8 32 | None 0
. Mohr- Water
Stiff ECBF . 18 Coulomb 5 28 Table Custom| 1
Very Stiff ECBF . 18 COMU‘T:;b 7 30 \’T\ga;g custom | 1
Very Weak Mohr- Water
ECBF Rock I:' 20 Coulomb 10 35 Table Custom | 1

l<——NOR—>|

24.00 kN/m2

» 0.19

Future Permanent Retaining Wall

(Not intended to be focus of this analysis)

20

Lo
100
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[SLIDEINTERPRET 9.031

40 60 80 120 140
Project
240065 - Russell Road, Wainui - Temporary Cut Batter
Group Proposed Temp Cut Stage 1-2 Scenario Seismic (0.19g)
Drawn By CB Company Riley Consulants Ltd
pate 10/06/2025 File Name Temp Cut Section Stages 1-2.sImd




Response (9)19
Slope Stability Outputs

Proposed Ground Level with Surcharges
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o
0
: Support Name | Color Type Force Out-Of-Plane | Material Input Type Adhesion | Friction S;'e‘za:h Failure | Pile Shear Force Force Anchorage Cos::: e S.:f::":h Connection Connection
4 upp P Application | Spacing (m) | Dependent put Typ (kPa) Angle (°) Modgel Mode | Strength (kN) | Orientation | Orientation 8 \;y)g (kN/fn) Strength Input | Strength (kN/m)
; . Pile/Micro Active Parallel to
] Palisade wall 1 . pile (Method A) 15 Shear 390 surface
7 . Pile/Micro Active Parallel to
B Palisade wall 2 . Pile (Method A) 15 Shear 66 surface
[Tolm! . —
[ . ; Active Friction Angle ) Parallel to
- | Geogrid . Geosynthetic (Method A) No < Adhesion 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
7 300 SED Timber Pile/Micro Active Parallel to
: Retaining Wall . Pile (Method A) 12 Shear 65 surface
] eEEET Existing ground profile
‘8_i Results Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu
- GLE / Morgenstern-Price Engineered Fill . 18 Mohr-Coulomb 8 32 Water Table | Custom | 1
: Surfaces with a factor of safety below 1.500 Firm NA 18 Mohr-Coulomb 3 22 Water Table | Custom | 1
7] Stiff NA 18 Mohr-Coulomb 5 25 Water Table | Custom | 1
: Weak Layer NA 18 Mohr-Coulomb 0 12 Water Table | Custom | 1
0] Very Weak NA Rock 20 Mohr-Coulomb 5 25 Water Table | Custom | 1
™~ Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
: Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
N Approx. Northern Boundary‘
] 24.00 kN/m2
1 HA121
- Approx.
] TP05]2.00 KN/m2 /2 Section M
] - IIIIIII 10.00 kN/12.00 kN/m2
. = N -lillr KN/m2 49 o kN/m2
A = I g 1.29]
LD; Tele
N ] = - ‘:
] S—— \'
] —_ L g
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o
0
: Force Out-Of-Plane Material Adhesion | Friction SizEn Failure Pile Shear Force Force S fepste C C
q SupEortiameggiicorcy Type Applicati Spacing (m) D d EPERIVES (kPa) Angle (°) S;i:i‘ih Mode | Strength (kN) | Orientation| Orientation anchciced Co\;;r)age Strenfnt? (kN/ Strength Input | Strength (kN/m)
— X Pile/Micro Active Parallel to
i Palisade wall 1 . pile (Method A) 15 Shear 390 surface
b X Pile/Micro Active Parallel to
o : Palisade wall 2 . pile (Method A) 15 Shear 66 surface
gi Geogrid . Geosynthetic (MZE:;Z A) No Fr&ic;?;el-s\inogr:e 5 21 Linear Rer:fl;narlleelr;c;nt Slope Face 100 20 Constant 20
7 300SED Timber Pile/Micro Active Parallel to
: Retaining Wall . Pile (Method A) 12 Shear 65 surface
] T 7777 Existing ground profile
=8
~ 4 Results Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
] GLE / Morgenstern-Price Engineered Fill 18 Mohr-Coulomb 8 32 Water Table | Custom | 1
B Surfaces with a factor of safety below 1.300 Firm NA (Ru=0.44) 18 Mohr-Coulomb 3 2 None 044
b Stiff NA (Ru=0.44) 18 Mohr-Coulomb 5 25 None 0.44
b Weak Layer NA 18 Mohr-Coulomb 0 12 Water Table | Custom | 1
£4 Very Weak NA Rock 20 Mohr-Coulomb 5 25 Water Table | Custom | 1
] Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
: Approx. Northern Boundary‘ Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
] 24.00 kN/m2
- Approx.
] Section M
w0 |
N -
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4 AB pany Riley Consultants Ltd
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3 » 0.19
] Shear Tensile
b Force Out-Of-Plane Material Adhesion | Friction Failure Pile Shear Force Force Connection C n
7 Suepciiizmeggiiceien Type Applicati (m) | D d Input Type (kPa) Angle (°) S:\:Ii';g:lh Mode | Strength (kN) | Orientation| Orientation ancherseel[coverdee Streni:l; Jay Strength Input | Strerjgth (kN/m)
— X Pile/Micro Active Parallel to
i Palisade wall 1 . pile (Method A) 15 Shear 390 surface
: . Pile/Micro Active Parallel to
o] Palisade wall 2 . pile (Method A) 15 Shear 66 surface
N . . Active FrictionAngle . Parallel to
- | Geogrid . Geosynthetic (Method A) No s Adhesion 21 Linear Reinforcement Slope Face 20 Constant 20
7 300SED Timber Pile/Micro Active Parallel to
: Retaining Wall . Pile (Method A) 12 Shear 65 surface
o ] Existing ground profile
‘?i Results Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu
- GLE / Morgenstern-Price Engineered Fill . 18 Mohr-Coulomb 8 32 Water Table | Custom | 1
: Surfaces with a factor of safety below 1.000 Firm NA 18 Mohr-Coulomb 3 22 Water Table | Custom | 1
7] Stiff NA 18 Mohr-Coulomb 5 25 Water Table | Custom | 1
: Weak Layer NA 18 Mohr-Coulomb 0 12 Water Table | Custom | 1
0] Very Weak NA Rock 20 Mohr-Coulomb 5 25 Water Table | Custom | 1
™~ Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
: Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
1 Approx. Northern Boundary‘
] 24.00 kN/m2
o1 HA121 l Approx.
] N Section M
1 - { TP05 2,00 KN/M2\/mj
] Py [ IIIIIII 10.00 kN/12.00 KN/m2
s Hm -lmir KIN'm2 416 00 kN/m2
e ——a W N
| =SS i o
o] —— o
Ni e —— — Ca .
— ——
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: Force Out-Of- Material Adhesion Friction Shear Failure Pile Shear Force Force Strip All bl C i Connection
4 Support Name | Color Type _— Plane Input Type Angle Strength Strength . . q . Anchorage | Coverage | Tensile Strength Strength Strength (kN/
7 Application Spacing (m) Dependent (kPa) ©) Model Mode (kN) Orientation | Orientation (%) (kN/m) Input m)
: . . Active Friction . Parallel to
i Geogrid . Geosynthetic (Method A) No Angle & 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
o Adhesion
AN 310UC137 Shear Pile/Micro Active Parallel to
- ] Piles Pile (Method A) L5 Shear 640 surface
i 150UC37.2 . . .
B Cantilever Plleél_\l/llcro (MA;:IVZ A) 15 Shear 185 Parilelto
— Retaining Wall e etho surace
: Internal dwelling Pile/Micro Active Parallel to
i Retaining . Pile (Method A) L5 Shear 66 surface
o
o
- T==== Existing ground profile Material Name Color il W::g;rt L Strength Type Co(ill(e;sal)on '::;I Snlr::t::re Hu V:Il:xe
. Results engineered Fill | [ 18 Cmﬁ;b 8 32 None 0
o GLE / Morgenstern-Price Mohr-
B ; Very Stiff ECBF . 18 7 30 Water Table | 1
] Surfaces with a factor of safety below 1.500 Coulomb
7 Very Weak ECBF Mohr-
b Rock I:‘ 20 Coulomb 10 35 | WaterTable | 1
] Weak ECBFRock | [] 20 Cmfg;b 20 40 | waterTable | 1
o |
“ TPO8
1 53B/55 Russell Road
] property boundary ’:‘HAM
] 12.00 kN|m2 : e
] 1.72 12,00 LA 10.00 kN/m2 00 kIm 00 kN/m2 10.00 kN/m2 L -
1 . 1 +10.00 kN/m2 T
¥ HAO5 et
o
N -
e e e B . e e e e e e e e s e s e e s s s s B
1980 2000 2020 2040 2060 2080 2100 2120 2140 2160 2180

JSLIDEINTERPRET 9.029

Project

240065 - Russell Road, Wainui - Stage 1

Scenario Normal (Measured GW)

D Group . . .
rC: Proposed GL Section B - Remedial, eased upper gradient
C Drawn By RS

Company Riley Consultants Ltd

bate 12/12/2024, 8:28:52 am

File Name

Section B - Proposed GL.sImd




JSLIDEINTERPRET 9.029

*RILEY

240065 - Russell Road, Wainui - Stage 1

; Force Ot Material Adhesion Eiiction Sheal Failure Bl hea Force Force Strip Allowable Tensile Cogiesien copnecion
4 Support Name Color Type Application Plane Dependent Input Type (kpa) Angle Strength Mode Strength Orientation | Orientation Anchorage | Coverage Strength (kN/m) Strength Strength (kN/
1 PP spacing (m) | =P ) Model (kN) (%) 8 Input m)
IS Geogrid . Geosynthetic Active No ;:CT:)Z 5 21 Linear Parallel to Slope Face 100 20 Constant 20
g— g Y (Method A) Adhgesion Reinforcement P
7 310UC137 Shear Pile/Micro Active Parallel to
: Piles Pile (Method A) L5 Shear 640 surface
150UC37.2
] . Pile/Micro Active Parallel to
B Ca_nt.llever . Pile (Method A) 1.5 Shear 185 surface
q Retaining Wall
: Internal dwelling Pile/Micro Active Parallel to
8_ Retaining . Pile (Method A) 15 Shear 66 surface
] Lo . . Unit Weight (kN/ Strength Cohesion Phi Water Hu Ru
4 mm=e- Existing ground profile TECHITED | |@s m3) Type &pa) | () | surface | Type |"“[ value
i Engineered Fill . 18 COMU'I’L';b 8 32 None 0
] Results
g . Very Stiff ECBF Mohr-
. GLE / Morgenstern-Price (Ru=0.44) N 18 Coulomb 7 30 None 044
B Surfaces with a factor of Safety below 1300 Very Stiff ECBF . 18 C'c\JAuTgr:b 7 30 | Water Table | Custom| 1
7 Very Weak ECBF Rock I:‘ 20 C'c\JAuTgr:b 10 35 | Water Table | Custom| 1
1 weak EceFRock | [] 20 COMU'I’L';b 20 40 | water Table | custom| 1
o
© 53B/55 Russell Road TPO8
1 property boundary
] HAO4
] 1.43 12.00 kN[m2 . -
] 10.00 kimz' 200N, 0 0 (g 1000 KNM2) .
i 12.00 LNI/mD o L X g
4 1 10.00 kN/m2 piRas -
(] - -
== HA05
o
N -
e e e B . e e e e e e e e s e s e e s s s s B
1980 2000 2020 2040 2060 2080 2100 2120 2140 2160 2180
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: Force Out-Of- Material Adhesion Friction Shear Failure Pile Shear Force Force Strip Allowable Connection | Connection
i Support Name | Color Type L Plane s Input Type Angle | Strength Strength . . q . Anchorage | Coverage | Tensile Strength Strength | Strength (kN/
N A Spacing (m) (kPa) ©) Model Mode (kN) Orientation | Orientation %) (kN/m) Input ol
7 . Friction
7 Geogrid . Geosynthetic (MtiEZZA) No Angle & 5 21 Linear Re[i’:fr:ycilr:;nt Slope Face 100 20 Constant 20 <019
i Adhesion
8; 310UC137 Shear Pile/Micro Active 15 sh 640 Parallel to
~ 4 Piles Pile (Method A) ) ear surface
7 150UC37.2 . . .
: Cantilever Plleé?lllelcro (M/(:EZZ A) 15 Shear 185 Pi;?_ilieto
_ Retaining Wall
- Internal dwelling Pile/Micro Active Parallel to
7 Retaining . Pile (Method A) 15 Shear 66 surface
o
o
] . X . Unit Weight (kN/ Strength Cohesion Phi Water Ru
1T m===- Mat IN | H
] Existing ground profile aterial Name | Color m3) Type (kPa) ©) surface Ul value
5 Results engineeredFill | [} 18 CMThr'b 8 32 None 0
i GLE / Morgenstern-Price ouom
] Surfaces with a factor of safety below 1.000 Very Stiff ECBF . 18 Mohr- 7 30 | water Table | 1
o] Coulomb
[¢e)
4 Very Weak ECBF Mohr-
] o [] 20 o 10 35 | Water Table | 1
1 Mohr-
E Weak ECBF Rock | [ ] 20 o 20 40 | Water Table | 1
=
1 TPO8
1 53B/55 Russell Road
] roperty boundar
B PTopery y HAO4
: 12.00 KNfm2, 10.00 kN/m2 P
10.00 kN/m2z 0100 kN/m2 s
] 1.19|, 20 iim2 P o
= HA05 uil
o
N -
e e e B . e e e e e e e e s e s e e s s s s B
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[
] Force OutOf-Plane | Material Adhesion | Friction Shes Failure |  Pile Shear Force Force strip Allowable Tensile Connection Connection
— SupportName | Color|  Type |\ yction| spacing(m) | Dependent | 'MPUtTYPE (kPa) | Angle() S:Ii;ﬁh Mode | Strength(kN) |Orientation| Orientation |AmCM°rage| c“"(‘:)"“‘ Strength (kN/m) Strengthinput | Strength (kN/m)
: Geogrid . Geosynthetic ‘M’:::Z: ) No Fri‘:;’;e’:;gn'e & 5 21 Linear R;:;”;:Zm Slope Face 100 20 Constant 20
1 el L e e b | w |
o |
©
b . Unit Weight Strength Cohesion | Phi Water Hu Ru
B laterinameiicoloy (kN/m3) Type (kPa) () Surface Type I Value
b . . Mohr-
| Engineered Fill . 18 Coulomb 8 32 None 0
2 Existing ground profile ' Mohr- Water
i verystiftecer | [ 18 e 7 30 [ ToF [custom| 1
i Very Weak ECBF Mohr- Water
° 1 Results Rock |:| 20 Coulomb 10 35 Table Custom]| 1
o] GLE/ Morg_enstern-Pnce Weak ECBF Rock D 20 Mohr- 20 w0 | e [ ouoml 1
i Surfaces with a factor of safety below 1.500 Coulomb Table
o_| emmmm T —————
] 10.00 kN/HiZ 10,00 KNI == mmm e
— RRL TS
1 10-00 kN/m2 45 00 in/m2 000 ;’:‘_"y..._?
. 12.00 KN/m2™===o
1 112,00 RN o, __ HA113 1.99
n 1 ===~ 40,00 kN/m2 12.00 kN/mz
- — ES 1
A ~ 10,00 kN/m2
o] i
i w
o
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[
] Force Out-Of-Plane | Material Adhesion | Friction By Failure | Pile Shear Force Force SHp Allowable Tensile Connection Connection
— SupportName | Color|  Type |\ yction| spacing(m) | Dependent | 'MPUtTYPE (kPa) | Angle() 5;::;%" Mode | Strength(kN) |Orientation| Orientation |AmCM°rage| c""(:)“‘ Strength (kN/m) Strengthinput | Strength (kN/m)
: Geogrid . Geosynthetic ‘M’:::Z: ) No Fri‘:;’:e’:;gn'“ 5 21 Linear R;:f’:r”;‘r:zm Slope Face 100 20 Constant 20
: el ] e e I por | o |
o |
o
b . Unit Weight | Strength | Cohesion | Phi | Water Hu Ru
7 LU (U (kN/m3) Type (kPa) (°) | Surface | Type Hu Value
....... L L . . . Mohr-
b Ex|st|ng ground prof”e Engineered Fill . 18 Coulomb 8 32 None 0
4 Very Stiff ECBF Mohr-
R Rosults (R ~0.4) N 18 ol 30 | None 044
© GLE / Morgenstern-Price Very stiff ECBF - 18 CMThr'b 7 30 Wagle' Custom| 1
i Surfaces with a factor of safety below 1.300 oulom Table
Very Weak ECBF Mohr- Water
i Rock I:‘ 20 Coulomb 10 35| qaple |Custom|?
_| Mohr- Water
] Weak ECBF Rock | [ 20 ot |20 a0 | TR fcustom | 1
o_| pmmmmmTTmEE BT ——————
] 10.00 kN/HiZ 10,00 KNI == mmm e
— RRTTNN
1 10-00 kN/m2 45 00 in/m2 000 ;’:‘_"y..._?
E 12.00 KN/m2™===o
| 12.00 RNfm2 o HA113
= Seeal 1.31
7 S ===~ 4000 kN/m2 12.00 kN/
i L e
A ~ 10,00 kN/m2
o |
N O
] w
o
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[
=4
B 5 . ) L Shear ; . Strip . . . » 0.19
_ o Tyne orce Out-Of-Plane Material oD Adhesion Friction Strength Failure Pile Shear Force Force mrteerd| e Allowable Tensile Connection Connection
Supeoithiamepuyiica! P ‘Application || 'Spacing(m) || Dependent PutTyp! (kPa) | Angle() ] Mode | Strength(kN) |Orientation| Orientation g = e Strength (kN/m) Strengthinput | Strength (kN/m)
: Geogrid . Geosynthetic ‘M’:::Z: ) No Fri‘:;’;e’:;gn'e & 5 21 Linear R;:;”;:Zn o [stope Face 100 20 Constant 20
1 el L e e b | w |
|
©
b . Unit Weight Strength Cohesion | Phi Water Hu Ru
B laterinameiicoloy (kN/m3) Type (kPa) () Surface Type I Value
N engineered Fil | [ 18 Cx?:;b 8 32 | None 0
2 Existing ground profile ' Mohr- Water
i verystiftecer | [ 18 e 7 30 [ ToF [custom| 1
i Very Weak ECBF Mohr- Water
° 1 Results Rock |:| 20 Coulomb 10 35 Table Custom| 1
© -Pri K
| GLE/ Morg_enstern Price Weak ECBF Rock D 20 Mohr. 20 w0 | e [ ouoml 1
i Surfaces with a factor of safety below 1.000 Coulomb Table
o_| emmmm T —————
~ ] 10.00 kifiz 10.00 KN/fi2~==nau._
I RRETTT
1 10-00 kN/m2 45 00 in/m2 e 1.38
10.00 kN42/00 kN/M2™ ==~ .
i v 12.00 RRfm2 . _ HA113
n L ===~ 40,00 kN/m2 12.00 kN/
- — ~ 1
A =410,00 kN/m2
4 D el
~.
o
o 1
i w
o
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1 Out-Of- . Pile Shear
R Support color| Tvoe Force Plane Failure Strensth Force
. Name yp Application . Mode & Orientation
1 Spacing (m) (kN) . i
1 ~1 _ 1 _ 1 1 _ __1r 7 Existing ground profile
7 Retaining . Active Parallel to
8; wall . erJliclgo (Method A) 15 Shear 66 surface
b Material Name | Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
i Results Engineered Fill 18 Mohr-Coulomb 8 32 None 0
b GLE/ Morg.enStern'Price Stiff ECBF 18 Mohr-Coulomb 5 28 Water Table | Custom | 1
i Surfaces with a factor of Safety below 1.500 Very Stiff ECBF 18 Mohr-Coulomb 7 30 Water Table | Custom | 1
"‘,Ei Very Weak ECBF 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
B Weak ECBF 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
] 2.14
o |
'3}
7 12.00 KN/m2____
7 10.00 kN/m2 10.00 ki/m2 10.00 kN/m2____
i 1080 KN/m2 10.00 KN/m2 10.00 kN/m2- HA07 -
] HA109
0| w
39
O
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b Out-Of- q Pile Shear . Unit Weight (kN/ Strength Cohesion Phi Water Hu Ru
] S:pport Color| Type A F:?rct:‘ Plane Flcllll;re Strength o .Fo:ci' Materialame | Celer 3] Type (kpa) (| sutace | Type [*'] value
1 ame pplication P ode (kN) rientation engneerearil | [l 18 c(l:/:ﬁ(r)\;b s 32 None 0
J Retaining P|.Ie/ Active parallel to stiff ecer (Ru=0.44) | [} 18 CMThr'b 5 28 | None 044
i I . Micro Method A 1.5 Shear 66 ¢ ouom
S wa Pile (Method A) surtace Stiff ECBF . 18 cz’:fl’:;b 5 28 | water Table | custom| 1
7 Very Stiff ECBF Mohr-
7 (Ru=0.44) . 18 Coulomb 7 30 None 0.44
] Very Stiff ECBF . 18 cz’:fl’:;b 7 30 | waterTable | custom| 1
] Very Weak ECBF |:| 20 cmfl):r:b 10 35 | Water Table | custom| 1
1 |Results Weak ECBF ] 20 cmfl):r:b 20 40 | Water Table | Custom| 1
o1 |GLE/Morgenstern-Price
~ |Surfaces with a factor of safety below 1.300
1 Tttt Existing ground profile
o]
©
1 12.00 kN/m2____ W
7 1.61 10.00 kN/m2 10.00 ki/m2 10.00 kN/m2____
i 0700 kKN/m2 10.00 KN/m2 10.00 kN/m2- HA07 -
i HA109
B W
0_|
I
O
L L L L L L L
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] Support color| Tvoe Force Out-Of-Plane | Failure Pile Shear Force
] Name yp Application| Spacing(m) | Mode | Strength (kN) | Orientation < 0.19
d . Pile/ .
] Retaining . Active Parallel to
d wall . Ml'cro (Method A) 1.5 Shear 66 surface
o Pile
=
1 et Existing ground profile
— Material Name | Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
Results Engineered Fill 18 Mohr-Coulomb 8 32 None 0
J GLE/Morg.enstern-Price Stiff ECBF 18 Mohr-Coulomb 5 28 | waterTable | custom | 1
LD; Surfaces with a factor of Safety below 1.000 Very Stiff ECBF 18 Mohr-Coulomb 7 30 Water Table | Custom | 1
N
T Very Weak ECBF 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
: 1_23 Weak ECBF 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
o |
o)
] 12.00 kN/m2____
7 10.00 kN/m2 10.00 ki/m2 10.00 kN/m2____
i 10.08 kN/m2 10.00 KN/m2 10.00 kN/m2- HA07 -
] HA109
w0 | w
139
O
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o
N
7 Out-Of- N . . Shear . Pile Shear Strip . Connection Connection
il Support Force Material Adhesion | Friction Failure Force Force Allowable Tensile
] Name [T TYPe [ Application spa:':::(m’ Dependent | ™PUtTYPE [ ipa) | Angle () s;;i:i‘lh Mode 5';:":5"‘ Orientation | Orientation |Anchorage c“"(;)age Strength (kN/m) S'I'::f:h S"E"i"')‘ (N
B ] Friction
8_ Geogrid . Geosynthetic MAtC:V:A No Angle & 5 21 Linear R rfa;allel to t Slope Face 100 20 Constant 20
- | (Method A) Adhesion einforcement
Palisade Pile/Micro Active Parallel to
1 war || e | veoaa | S Shear 6 surface
; Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
7 Engineered Fill 18 Mohr-Coulomb 8 32 None 0
4 Results . Very Stiff NA 18 Mohr-Coulomb 5 30 Water Table | Custom | 1
J GLE / Morgenstern-Price
o . Very Weak NA Rock 20 Mohr-Coulomb 5 25 Water Table | Custom | 1
&1 Surfaces with a factor of safety below 1.500
- Stiff ECBF 18 Mohr-Coulomb 5 28 Water Table | Custom | 1
: Very Stiff ECBF 20 Mohr-Coulomb 7 30 Water Table | Custom | 1
q EXIStIng ground prOflle Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
j Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
3
1 1.94
b 24.00 kN/m2
S n 12.00 kN/m2 TP02
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support [ | e Force DP‘:::E" Material || o e |Adhesion | Friction sj:f‘:h Failure Ps't'fj;:’ Force Force [ e c;:::ge Allowable Tensile C's’:‘r::;':" sf[‘:::f;‘(':n/
Name Application | " | | pependent (Pa) [ angle ()] U8 [ Mode ey |Orientation [ Orientation | Strenath (kn/m) T o

Friction

o

N

-

=3 ! | Active : Parallel to

‘9_ Geogrid . Geosynthetic (Method A) No A/:r;‘g:ijn 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
o_|

[¢¢)

o_ |

©

Palisade D Pile/Micro Active Parallel to

Pile (Method A) 15 Shear 66 surface

Wall

Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
Engineered Fill 18 Mohr-Coulomb 8 32 None 0
Very Stiff NA (Ru=0.44) 18 Mohr-Coulomb 5 30 None 0.44
Very Stiff NA 18 Mohr-Coulomb 5 30 Water Table | Custom | 1
Very Weak NA Rock (Ru=0.44) '\\\ 20 Mohr-Coulomb 5 25 None 0.44
Very Weak NA Rock 20 Mohr-Coulomb 5 25 Water Table | Custom | 1
--------- EXIstlng ground prOfIle Stiff ECBF (Ru = 0.44) 18 Mohr-Coulomb 5 28 None 0.44
Very Stiff ECBF (Ru=0.44) 18 Mohr-Coulomb 7 30 None 0.44
Very Weak ECBF Rock (Ru=0.44) 20 Mohr-Coulomb 10 35 None 0.44
Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
Results Weak ECBF Rock 20 Mohr-Coulomb 20 40 | waterTable | custom | 1

GLE / Morgenstern-Price
1 Surfaces with a factor of safety below 1.300

: 1.30

o 24.00 kKN/m2 n
] . 12.00 KN/m2
= 10.00 kN/m2 10.0c"2:99.kN’5700 kn/m_10-00 kN/m2 100 10.00 KN/
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» 0.19

o
S
7 Out-Of- N . . Shear . Pile Shear Strip . Connection Connection
| Support Force Material Adhesion | Friction Failure Force Force Allowable Tensile
] Name [T TYPe [ Application spa:':::(m’ Dependent | ™PUtTYPE [ ipa) | Angle () s;;i:i‘lh Mode 5';:":5"‘ Orientation | Orientation |Anchorage c“"(;)age Strength (kN/m) S'I'::f:h S"E"i"')‘ (N
=a Geogrid | [ | ceosynthetic| , At N ;ricﬁicn 5 21 li Parallelto 1 qjpe 100 20 Constant 20
‘?_ eogrit eosynthetic (Method A' o Adl';‘ge:io&n inear Reinforcement lope Face onstan
] Palisade Pile/Micro | Active Paraliel to
1 war || " | ethoam | S Shear | 66 surface
; Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
b Engineered Fill 18 Mohr-Coulomb 8 32 None 0
. Results ‘
i GLE / Mor enstern-Price Very Stiff NA 18 Mohr-Coulomb 5 30 Water Table | Custom | 1
o B S rf gth f t f f t b | 1 OOO Very Weak NA Rock 20 Mohr-Coulomb 5 25 Water Table | Custom | 1
ooj uriaces wi a tactor ot sare y elow 1. Stiff ECBF 18 Mohr-Coulomb 5 28 Water Table | Custom | 1
B Very Stiff ECBF . 20 Mohr-Coulomb 7 30 Water Table | Custom | 1
1T mmmmm==a= Existing ground prof”e Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
— Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
o]
©
. 1.27
b 24.00 kN/m2
S o~ 12.00 kN/m2 TP02
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e Friction | Shear B Strip C i C i
Support Force Plane Material Adhesion Failure Shear Force Force Tensile
Name Color Type Application | Spacing | Dependent Input Type (kpa) Anﬂgle Strength Mode g ori . Ori . Anchorage | Coverage Strength (kN/ Strength Strength
) Model (%) Input (kN/m)
(m) (kN) m)
Active Friction Parallel to
Geogrid . Geosynthetic (Method A) No Angle. & 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
Adhesion
Palisade Pile/Micro Active Parallel to
Wall . Pile (Method A) 15 Shear 185 surface
Material Name | Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Ru Value
Engineered Fill 18 Mohr-Coulomb 8 32 None 0
Stiff NA 18 Mohr-Coulomb 5 25 None 0 Results
Very Stiff NA 18 Mohr-Coulomb 5 30 None 0 GLE/ Morglenstern-Prlce
Surfaces with a factor of safety below 1.500
Weak NA Layer 19 Mohr-Coulomb 0 12 None 0
Very Weak NA Rock 20 Mohr-Coulomb 5 25 None 0
Weak NA Rock 20 Mohr-Coulomb 5 30 None 0

Existing ground profile

10.00 kKN/m2

Approx. site boundary‘
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[<3)
Out-Of- Pile
7 A . Friction | Shear " Strip a C i C i
Support Force Plane Material Adhesion Failure Shear Force Force Tensile
_ Name Color Type Application | Spacing | Dependent Input Type (kpa) Anﬂgle Strength Mode g ori . Ori . Anchorage | Coverage Strength (kN/ Strength Strength
) Model (%) Input (kN/m)
4 (m) (kN) m)
Active Friction Parallel to
Geogrid . Geosynthetic (Method A) No Angle.& 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
- Adhesion
Palisade Pile/Micro Active Parallel to
7 Wall . pile (Method A) 15 Shear 185 surface
84
i Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Ru Value
i EngineeredFill 18 Mohr-Coulomb 8 32 None 0
Stiff NA (Ru=0.44) 18 Mohr-Coulomb 5 25 None 0.44
1 Results
Very Stiff NA (Ru=0.44] 18 Mohr-Coulomb 5 30 None 0.44 .
1 Y SUFNA (Ru=0.44) GLE / Morgenstern-Price
Very Stiff NA 18 Mohr-Coulomb 5 30 N 0 H
— et onrrouom one Surfaces with a factor of safety below 1.300
4 Weak NA Layer 19 Mohr-Coulomb 0 12 None 0
4 Very Weak NA Rock 20 Mohr-Coulomb 5 25 None 0
- Weak NA Rock 20 Mohr-Coulomb 5 30 None 0
24
) Existing ground profile
1 Approx. site boundary‘
] 10.00 kKN/m2
|
N
o

—— : : ——
9060 9080 9100
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- Out-0f- L Pile N Allowable - -

I e L B e B e e | s | e e e P e s S| S
(m] (N m)

b Geogrid . Geosynthetic] (MA;::: A No ;‘;':2 5 21 Linear R::;::I::em SlopeFace | 100 20 Constant 20 > 0.19

- Adhesion

I il O e e

1 Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Ru Value

Engineered Fill 18 Mohr-Coulomb 8 32 None o]
Stiff NA 18 Mohr-Coulomb 5 25 None o] R |t
] esults
Very Stiff NA 18 Mohr-Coulomb 5 30 None 0 .
3 —t = — . " " . GLE / Morgenstern-Price
ea ayer ohr-Coulom one .

1 i Surfaces with a factor of safety below 1.000

4 Very Weak NA Rock 20 Mohr-Coulomb 5 25 None 0 0 79

- Weak NA Rock 20 Mohr-Coulomb 5 30 None 0
04 . . .
e Existing ground profile

A Approx. site boundary

b 10.00JNIM2 46,06 kN/m2 10.00 KN/pi2
o] I ( -
139
o
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b s F M al Adhesi Friction Shear F Strip C { C i
i xz:‘o: Color Type App::c:tlon De::::l:nt Input Type (k::’o n Ar(|.g)le S:J:r:’itlh Orle:::Ion Anchorage Cm;;:)age Tens(l:(eN S/t:)ngth Stll::ftth Strenitll)\ (kN/
] Friction
] G;l;i:d . Geosynthetic (Mi:l::; A No Angle & 5 21 Linear Re?:froa:::eelrt\oent Both Ends 100 36 Constant 36
i Adhesion
. . Friction
4 GfoEi:;d l:‘ Geosynthetic (MQ:}:::A) No thgelzgn 5 21 Linear Ref:fr:rlgr;oent Slope Face 100 36 Constant 36
] Material Col wUr.ni:“ Strength | Cohesion | Phi | Water Hu H Ru
84 Results Name olor (kNe/IfnS) Type (kPa) (°) |Surface| Type | value
J GLE / Morgenstern-Price ngincered | g g Mohr- s |2 | none o
Surfaces with a factor of safety below 1.500 Fill Coulomb
b - Gully D 17 Mohr- 2 2 Water custom| 1
A Approx. site boundary VeMryUI\l:/ztk C:Au('):"r"b \I:i':r
- ECBF Rock D 20 Coulomb 10 35 Table Custom ] 1
X Existing ground profile
4 24.00 kN/m2 99 P
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80

] G Color Type potes WELGED Input Type bl F:::IZ" Stsrr:\::h pors Anchorage Ct:lterli':ge Tensile Strength rStrengt.h S:;ength ;kN/
— Name Application | Dependent (kPa) ©) Model Orientation %) (kN/m) (e )
] Friction
] G;l;i:d . Geosynthetic (Mi:l::; A No Angle & 5 21 Linear Re?:froa:::eelrt\oent Both Ends 100 36 Constant 36
i Adhesion
. . Friction
4 GfoEi:;d l:‘ Geosynthetic (MQ:}:::A) No thgelzgn 5 21 Linear Ref:fr:rlgr;oent Slope Face 100 36 Constant 36
] Material Col wUr.ni:“ Strength | Cohesion | Phi | Water Hu H Ru
84 Results ' Name olor (kNe/IfnS) Type (kPa) (°) |Surface| Type | value
J GLE/ Morg.enstern-Prlce Engi:_Tlered — 1 CMThr-b s |2 | none o
Surfaces with a factor of safety below 1.300 ' ouom
7 Gully D 17 Mohr- 2 2 Water custom| 1
. Approx. site boundary VM“'\':/“k C:Au':mb \Lab'e
ery Wea ohr- ater
- ECBF Rock D 20 Coulomb 10 35 Table Custom ] 1
1 on00 kM2 T Existing ground profile
o_|
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S|
[¢o)
| > 0.19
b s 0 F Material Adhesi Friction Shear F Strip C { C i
i x::’noe Color Type App::c:tlon De:e::l:nt Input Type (k::’o n Ar(|.g)le S:J:r:’itlh Orle:::Ion Anchorage Cm;;:)age Tens(l:(eN S/t:)ngth Stll::ftth Strenitll)\ (kN/
] Friction
] G;l;i:d . Geosynthetic (Mi:l::; A No Angle & 5 21 Linear Re?:froa:::eelrt\oent Both Ends 100 36 Constant 36
i Adhesion
. . Friction
4 GfoEi:;d l:‘ Geosynthetic (MQ:}:::A) No thgelzgn 5 21 Linear Ref:fr:rlgr;oent Slope Face 100 36 Constant 36
] Material Col wUr.ni:“ Strength | Cohesion | Phi | Water Hu H Ru
84 Results Name olor (kNe/IfnS) Type (kPa) (°) |Surface| Type | value
J GLE / Morgenstern-Price ngincered | g g Mohr- s |2 | none o
Surfaces with a factor of safety below 1.000 Fill Coulomb
b - Gully D 17 Mohr- 2 2 Water custom| 1
A Approx. site boundary VeMryUI\l:/ztk C:Au('):"r"b \I:i':r
- ECBF Rock D 20 Coulomb 10 35 Table Custom ] 1
X Existing ground profile
4 24.00 kN/m2 99 P
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] G Color Type potes WELGED Input Type bl F:::IZ" Stsrre'::h pors Anchorage Ct:lterli':ge Tensile Strength rStrengt.h S:;ength ;kN/
— Name Application | Dependent (kPa) ©) Model Orientation %) (kN/m) (e )
] Friction
] G;l;i:d . Geosynthetic (Mi:l::; A No Angle & 5 21 Linear Re?:fr::::eelrt\oent Both Ends 100 36 Constant 36
i Adhesion
. . Friction
4 GfoEi:;d l:‘ Geosynthetic (MQ:}:::A) No thgelzgn 5 21 Linear Ref:fr:rlgr;oent Slope Face 100 36 Constant 36
] Material Col wUr.ni:“ Strength | Cohesion | Phi | Water Hu H Ru
84 Results ' Name olor (kNe/IfnS) Type (kPa) (°) |Surface| Type | value
J GLE/ Morg.enstern-Prlce Engi:_Tlered — 1 CMThr-b s |2 | none o
Surfaces with a factor of safety below 1.500 ' ouom
7 Gully D 17 Mohr- 2 2 Water custom| 1
. Approx. site boundary VM“'\':/“k C::':mb \Lab'e
ery Wea ohr- ater
- ECBF Rock D 20 Coulomb 10 35 Table Custom ] 1
1 1.72 on00kNm2 Tt Existing ground profile
o_|
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G Color Type potes WELGED Input Type bl F:::IZ" Stsrre'::h pors Anchorage Ct:lterli':ge Tensile Strength rStrengt.h S:;ength ;kN/
— Name Application | Dependent (kPa) ©) Model Orientation %) (kN/m) (e )
] Friction
] G;l;i:d . Geosynthetic (Mi:l::; A No Ang:e & 5 21 Linear Re?:fr::::eelrt\oent Both Ends 100 36 Constant 36
i Adhesion
. . Friction
m GfoEi:;d l:‘ Geosynthetic (MQ:}:::A) No thgjzgn 5 21 Linear Ref:fr:rlgr;oent Slope Face 100 36 Constant 36
] Material Col wUr.ni:“ Strength | Cohesion | Phi | Water Hu H Ru
84 Results ' Name olor (kNe/IfnS) Type (kPa) (°) |Surface| Type | value
J GLE/Morg_enstern-Prlce Engi:_Tlered — 1 CMThr-b s |2 | none o
Surfaces with a factor of safety below 1.300 ' ouom
7 Gully D 17 Mohr- 2 2 Water custom| 1
. Approx. site boundary VM“'\':/“k C::':mb \Lab'e
ery Wea ohr- ater
- ECBF Rock D 20 Coulomb 10 35 Table Custom ] 1
1.71
24.00 KN/m2 Existing ground profile
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80

| < 0.19
b Fricti Sh Stri C i C i
i Sx:::)ert Color Type Ap:::c:tlon D'\::el:::\t Input Type At:::zl’on :E;)IIZ" S;i%h OrI::::Ion Anchorage Co{:}):ge Tens(lLeN S/t:)ngth Stll::ftth Strenitll)\ (kN/
] Friction
] G;l;i:d . Geosynthetic (Mi:l::; A No /&nhg;;g" 5 21 Linear Re?:fr::::eelrt\oent Both Ends 100 36 Constant 36
. . Friction
4 GfoEi:;d l:‘ Geosynthetic (M/:f;:: A No thgelzgn 5 21 Linear Ref:fr:rlgr;oent Slope Face 100 36 Constant 36
] Material UL Strength | Cohesion | Phi | Water Hu Ru
84 1_27 Name oloy (‘:Le/'ﬁ:;t) Type (kPa) (°) |Surface| Type i Value
4 Engineered Mohr-
Fill . 18 Coulomb 8 32 | None 0
7 Gully Mohr- Water
i Approx. site boundary Mullock D 17 Coulomb 2 2 Table Custom ] 1
Very Weak Mohr- Water
- ECBF Rock D 20 Coulomb 10 35 Table Custom ] 1
1 24,00 kN/m2 Existing ground profile
| Results
° GLE / Morgenstern-Price
<7 Surfaces with a factor of safety below 1.000
1 HA103
| —~— - w
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Existing ground profile

1 Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Ap o Allowable f f
Support Force Material Input Adhesion Efictics ShieEn Force D Tensile CEIIEEED || EnEEEED
Color Type - Angle | Strength N N Anchorage | Coverage Strength Strength
Name Application | Dependent | Type (kPa) ©) Model Orientation %) Strenfnt? (kN/ ot (kN/m)
Active Friction Parallel to
Geogrid . Geosynthetic (Method A) No Anglg & 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
Adhesion
N Unit Weight (kN/ Cohesion Phi Water
Material Name | Color m3) Strength Type kpa) © el Hu Type [ Hu | Ru Value
. . Mohr-
Engineered Fill 18 Coulomb 8 32 None 0
Colluvium 17 Mokr- 2 25 | Water Table | Custom | 1
Coulomb
Firm NA 18 Mokr- 3 22 | Water Table | custom | 1
Coulomb
Stiff NA 18 Mokr- 5 25 | Water Table | custom | 1
Coulomb
Very Stiff NA Mohr- 30 | Water Table | Custom | 1

Coulomb

20 Mohr- 5 25 | water Table | custom | 1
Coulomb

20 Mohr- 10 35 | water Table | custom | 1
Coulomb

Very Weak NA Rock

Very Weak ECBF
Rock

]

20 Mokr- 20 40 | water Table | custom | 1

Weak ECBF Rock Coulomb

Section A
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Existing ground profile

1 Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Ap o Allowable f a
Support Force Material Input Adhesion Efictics ShieEn Force D Tensile CEIIEEED || EnEEEED
Color Type - Angle | Strength N N Anchorage | Coverage Strength Strength
Name Application | Dependent | Type (kPa) ©) Model Orientation %) Strenfnt? (kN/ ot (kN/m)
Active Friction Parallel to
Geogrid . Geosynthetic (Method A) No A’;Til:o&n 5 21 Linear Reinforcement Slope Face 100 20 Constant 20

Material Name | Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (') | Water Surface] HuType | Hu| Ru Value
EngineeredFill 18 Mohr-Coulomb 8 32 Water Table | Custom T
Colluvium (Ru=0.44) 17 Mohr-Coulomb 2 25 None 044
Colluvium D 17 Mohr-Coulomb 2 25 Water Table | Custom | 1
Firm NA (Ru=0.44) . 18 Mohr-Coulomb 3 22 None 044
Firm NA 18 Mohr-Coulomb 3 22 Water Table | Custom | 1
Stiff NA (Ru=0.44) 18 Mohr-Coulomb 5 25 None 044
Stiff NA 18 Mohr-Coulomb 5 25 Water Table | Custom | 1
Very Stiff NA 18 Mohr-Coulomb 5 30 Water Table | Custom | 1
Very Weak NA Rock 20 Mohr-Coulomb 5 25 Water Table | Custom | 1
Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
‘Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1

Section A
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7 s t F Material nput | Adhesi Friction | Shear F Strip AI.:-ovﬂ;Ible Connection | Connection ’ 019
4 ;ppn Color Type A ?rci. D @ eza t .Ir.‘ X (k:SI)u“ Angle | Strength ori u:c:. Anchorage | Coverage st en: ?kN / Strength Strength
lame pplication | Dependent ype £) ©) Model rientation %) renfnt) ot (kN/m)
b Active Friction Parallel to
| Geogrid . Geosynthetic (Method A) No A’;Til:o&n 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
O | ammemmmmm=- . . Material Name | Color | UMtWegBht (N/ | o it Type |  Cohesion | Phi Water | . Type | Hu | RuValue
© Existing ground profile fri3) (kpa) (I surface
7 engineered il | [ 18 cm:;b 8 E) None 0
] : Mohr-
i ReSU|tS Colluvium l:‘ 17 Coulomb 2 25 | Water Table | Custom | 1
- . . Mohr-
GLE / Morgenstern-Price v | [l 1 Cotlomb 3 |22 | wetermebke |custom | 1
i Surfaces with a factor of safety below 1.000 siive | [ 1 ol s 25 | water Table | custom | 1
4 Very stiff NA . 18 cm:r;b 5 30 | water Table | custom | 1
b Very Weak NA Rock | [T7] 20 cm:;b 5 25 | water Table | custom | 1
2 Ve”":s:: < 20 cm:;b 10 35 | water Table | custom | 1 0.88
] weak £caF Rock | [] 20 cm:r;b 20 40 | water Table | custom [ 1
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& suwport || qype [ Foree | plane | TRE | TR [ copanty | Compresson | (L | wateral | o [adhesion | TR et [rare | shear | rorce | roee [ fSER ] rensie O et
| Name w Application Sp(-:i)na (':(N)y (':(N)y (':(N)" Capacity (kN) (kNIfn) Dependent | "PUtTYPE [ (ipa) (,g) Modgel Mode s:::zg)th Orientation | Orientation B (%)g Strena?(kN/ Inmi kN Jom)
i Active Friction parallel to
ceogrid | [ | ceosynthetic| (Method No Angle & 5 21 | tinear Reforcement | Slope Face | 100 20 Constant 20
4 A) Adhesion
Active Parallel to
soil Nail | [] | soil Nail 1Me/:;'|od 1 50 0 ) 0 15 Yes Reforcoment
N Active
Retaining Pile/Micro parallel to
N wall [ | pile ‘MEA‘;""’ 15 Shear {100 surface
b Material Color Unit Weight (kN/ Strength Cohesion Phi Water Hu Hu Ru
B Name m3) Type (kPa) (°) Surface Type Value
o_| ] - Results
© Engineered B 18 Mohr 8 32 None 0 .
J Fill Coulomb GLE / Morgenstern-Price
J Firmecer | [ ] 18 cZAuTQ;b 5 26 | water Table | custom | 1 Surfaces with a factor of safety below 1.500
7 Mohr-
Stiff ECBF 18 5 28 | Water Table | Custom|[ 1 P -
J =] Couomp | = [ e meErIEEEEOm o eeaaaa ’Emstlng ground profile
— Weak ECBF Mohr-
ea l:‘ 20 onr 20 40 | Water Table | Custom| 1
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Support Force Out-Of-Plane Compression Material Adhesion | Friction Failure | Pile Shear Force Force Allowable Tensile Connection Connection
g v [ R ||| S c“(';"::;“’ c“(';"::)"" c“(';"::)"" Capacity (kN) 5"°"§;“k"/ Dependent | MPUtTYPe (kPa) | Angle (°) S;Z’;i‘lh Mode | Strength (kN) | Orientation| Orientation | AMChorage c°‘;;')°“ Strength (kN/m) | StrengthInput | Strength (kN/m)
° 7 Geogrid . [M/:::: A No in:ﬁg’:&f\‘e 5 21 Linear Reip:ffr"s:;m Slope Face 100 20 Constant 20
— Active Parallel to
<o) Soil Nail D Soil Nail (Method A) 1 50 0 0 0 15 Yes Reinforcement
| Retaining Pile/Micro Active Parallel to
| wall . pile (Method A) 15 Shear 100 surface
Material Name Color Wt ) Strength Type Eslimton P':' Water Surface | Hu Type | Hu | Ru Value
4 m3) (kPa) ()
. . Mohr-
B EngineeredFill . 18 Coulomb 8 32 None 0
o Firm ECBF [] 18 cxcl’:r;b 5 26 | waterTable | custom | 1
© -~ @ memsmee- Existing ground profile
1 Stiff ECBF [ | 18 o 5 28 | aterTable | custom | 1
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7 Weak ECBF Rock 20 20 40 Water Tabl Cust 1 H
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84 Name Application Sr:(a"t]:l)ng (kN) (kN) (kN) Capacity (kN) (kN/m) Dependent (kPa) © Model Mode St;ir':‘g)th Orientation | Orientation %) Streng:; (kN/ et (kN/m)

1 ceogrid | [ | Geosntnetic | At No ::;(lfz s 21 | Linear Parallelto | g1y face | 100 20 Constant 20

- (Method A) . Reinforcement

Adhesion
1 . N Active Parallel to
Soil Nail l:‘ Soil Nail (Method A) 1 50 0 0 0 15 Yes Reinforcement
Retaining Pile/Micro Active Parallel to

o wa || " | esnoan)] 1S Shear | 1001 " Srface

q Material Color Unit Weight (kN/ Strength Cohesion Phi Water Hu Hu Ru

i Name m3) Type (kPa) (°) Surface Type Value ReSU |tS
o Engineered . 18 Mohr- g 32 None 0 .
© Fill Coulomb GLE / Morgenstern-Price

1 rrmecer | [] 18 Mohr- 5 26 | water Table | custom | 1 Surfaces with a factor of safety below 1.000

4 Coulomb

1 surtecer | [ 18 C’ovl]ﬁ:r:lb 5 28 | waterTable | custom | 1

. Weak ECoF v ———T—F———— — 17— @ memme=eee- Existing ground proflle‘

20 20 40 | Water Table | Custom| 1
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< CixEE Tensile Plate Shear Bond Friction Shear e Strip lowarls Connection | Connection
Support Force Plane p n B Compression Material Input Adhesion Failure Shear Force Force Tensile
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o | Act Friction parallel t
4 Geogrid . Geosynthetic lMe:h‘c\)IS A No Angle & 5 21 Linear Rei:f:r;mznt Slope Face 100 20 Constant 20
Adhesion
b .- o Active Parallel to
| soilNail | [ | soil Nail ethodny | 1 50 0 0 15 Yes Reforcomant
Retaining Pile/Micro Active Parallel to
1 wall . pile (Method A) | 1° Shear | 100 surface
b Material Unit Weight (kN/ Strength Cohesion Phi Water Hu Ru
Color o Hu
B Name m3) Type (kPa) () Surface Type Value Results
o n y .
3 Enginecred | I 18 Mohr 8 322 | None 0 GLE / Morgenstern-Price
i Fill Coulomb A
YT Surfaces with a factor of safety below 1.500
4 Firm ECBF l:‘ 18 5 26 | Water Table | Custom| 1
Coulomb
7 Mohr-
Stiff ECBF 18 5 28 | Water Table | Cust 1 it ¢
J ! 3] Coulomb aerfabletustomp 2 eeeeaaaaa Existing ground profile
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e Out-Of- Tensil Plat sh Bond Fricti sh Pile stri Allowable c cti ¢ cti
ST Color Type e G C:n:t;i: Ca) aac?t Ca ::i'tv Colbres=ion Str::gth LEtsziE] Input Type felizstn :ll: Ilzn Stre:ag:h Faiine Sz e fores Anchorage Cav:r'aJ e weEh ::r::gtl:" ::r::gtl:"

o i Name o Application SP(‘::i)"E (IIJ(N) v (':(N) v (:N) Capacity (kN) (kN/m) Dependent | '"PYt TYP! (kPa) (.T Model | Mede St;ir':‘g)th Orientation | Orientation K (%)g Streng:; (kN/ Input (kN/m)
o Acti Friction parallel t

7 Geogrid . Geosynthetic (Mefhlt‘alz A No Angle‘ & 5 21 Linear Reinafroarceeml:m Slope Face 100 20 Constant 20

i Adhesion

- - Active Parallel to
| soil Nail [ [] ]| soil Nail ethod | 2 s0 0 0 0 15 Yes R
4 Retaining Pile/Micro Active Parallel to
| ple | (Method )| ° Shear | 100 surface

b Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value

7 Engineered Fill 18 Mohr-Coulomb 8 32 None 0 Results
o | _DPri
© Firm ECBF 18 Mohr-Coulomb 5 26 Water Table | Custom | 1 GLE/ Morg.enStern Price

. - Surfaces with a factor of safety below 1.300

Stiff ECBF 18 Mohr-Coulomb 5 28 Water Table | Custom | 1

i Stiff ECBF (Ru=0.44) 18 Mohr-Coulomb 5 28 None 0.44

4 Weak ECBF Rock I:I 20 Mohr-Coulomb 20 40 | waterTable |Custom |1 [ | = scceccec-== Existing ground profile

4 10.00KNTmM2 ~
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| Support Force oPuI;-noef- ensls (e Sz Compression o] Material Input Adhesion [=ED|| Sher Failure 5:2: Force Force S 'Il:ensill‘eI C ) C )
T Color Type i A Capacity | Capacity | Capacity . Strength Angle | Strength N 5 g N Anchorage | Coverage Strength Strength
| Name Application Sp(:l)ng (k) (k) (kN) Capacity (kN) (kN/m) Dependent Type (kPa) ©) Model Mode Str(i:ﬁth Orientation | Orientation ) Strenf:‘l; (kN/ Input (kN/m) < 019
8 Acti Friction o
0 | Geogrid . Geosynthetic (Metchln\;: N No ;Cjnhgel;jn 5 21 Linear Rei:{jr:emzm Slope Face 100 20 Constant 20
B N N Active Parallel to
soil Nail | [] | soil Nai ethodny| 50 0 0 0 15 Yes Rt
7 Retaining Pile/Micro Active Parallel to
B wall . Pile (Method A) 15 Shear 100 surface
b Material Color Unit Weight (kN/ Strength Cohesion Phi Water Hu Hu Ru
B Name m3) Type (kPa) (°) Surface Type Value Results
S Engineered | g 18 Mohr- 8 2 | None o GLE / Morgenstern-Price
. Fill C°“";mb Surfaces with a factor of safety below 1.000
J Firmecer | [ ] 18 cOMuTo;b 5 26 | Water Table | Custom | 1
7 5 Mohr-
| Stiff ECBF . 18 Coulomb 5 28 | WaterTable | Custom| 2 } EXIstlng ground proflle
- Weak ECBF Mohr-
Rock l:‘ 20 Coulomb 20 40 | Water Table | Custom| 1
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g iz Friction | Shear R Strip Bllcwable Connection | Connection
] Support Color Type Fo.rce. Plar.1e Material Input Adhesion Angle | strength Failure | Shear .Force. ‘Force‘ e esmas Tensile Strength Strength
Name Application | Spacing | Dependent Type (kPa) o Mode | Strength | Orientation | Orientation Strength (kN/
] (m) ) Model (kN) (%) m) Input (kN/m)
T Acti Friction parallel t
: Geogrid . Geosynthetic (Mefht)/g A No A/_thg:i;;n 5 21 Linear Rei:frgrczmint Slope Face 100 20 Constant 20
o
0| Palisade Pile/Micro Active Parallel to
] wall . Pile (Method A) L5 Shear 150 surface
] —— - - 1.72
Lo . N Unit Weight (kN/ Cohesion Phi Water Hu Ru -
o = = === Existing ground profile Material Name | Color m3) strengthTvee| o) | ) | surface | Type [™] value
N~
] engineered il | [ 18 cmg;b 8 2 None 0
] Results Stiff ECBF . 18 cmg;b 5 28 | WaterTable |custom | 1
B GLE / Morgenstern-Price Very Weak ECBF [] 20 Mohr- 10 35 | waterTable | custom | 1
. Surfaces with a factor of safety below 1.500 fock codlorb
] Weak ECBF Rock |:| 20 CDuTOr:b 20 40 | waterTable | custom| 1
C
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® iz Friction | Shear R Strip Bllcwable Connection | Connection
] Support Color Type Fo.rce. Plar.1e Material Input Adhesion Angle | strength Failure | Shear .Force. ‘Force‘ e esmas Tensile Strength Strength
] Name Application | Spacing | Dependent Type (kPa) ©) Model Mode | Strength | Orientation | Orientation (%) Strength (kN/ Input (kN/m)
- (m) (kN) m)
] Active Friction Parallel to
] Geogrid . Geosynthetic (Method A) No AngIeA & 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
o Adhesion
0| Palisade Pile/Micro Active Parallel to
] wall . Pile (Method A) L5 Shear 150 surface
o] = ====Existing ground profile ——— color] UnitWeight (/| Cohesion | Phi Water
= aterial Name olor m3) rength Type (kPa) ©) surface Hu Type | Hu | Ru Value
] engineered Fill | [Ji 18 cx.f:r:\b 8 32 None 0
] Results stiff ecar (Ru=0.44) | [ 18 cx.f:r:\b 5 28 None 044
B GLE / Morgenstern-Price Stiff ECBF B 18 cmf:r:b 5 28 | WaterTable | custom | 1
. Surfaces with a factor of safety below 1.300 Ve | ] ” Mohr- " [ O P Y
] Global minimum 1.30 Rock Coulomb
84 Weak ECBF Rock |:| 20 cmf:r:b 20 40 | WaterTable | custom | 1
1 =H0=00Nfm2 ~T0T00KNFm2 i
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S
] Out-Of- - Pile . Allowable . q
: Support Color Type Force Plane Material Input Adhesion F:::UIZ n Stsr I;:a:h Failure | Shear Force Force Anchorage C:[::: e Tensile C::r’::tt':n C::_ r:‘cttlzn
i Name yp Application | Spacing | Dependent Type (kPa) ('% Modgel Mode | Strength | Orientation| Orientation E (%)g Strength (kN/ Inpft (kN/fn)
o (m) (kN) m) » 0.19
] Geogrid . Geosynthetic Active No ;:;fleoz 5 21 Linear Parallel to Slope Face 100 20 Constant 20
q (Method A) . Reinforcement
4 Adhesion
o - - - -
o Palisade Pile/Micro Active Parallel to
: wall . Pile (Method A) 15 Shear 150 surface
,94 EXIStIng ground prOflle Material Name Color Unit Weight (kN/ Strength Type Cohesion Phi Water Hu Hu Ru
T m3) Bth Typ! (kPa) (°) Surface Type Value
: . . Mohr-
] Results Engineered Fill . 18 Coulomb 8 32 None 0
7 GLE / Morgenstern-Price Stiff ECBF ] 18 cm:r;b 5 28 | waterTable | custom | 1
1 Surfaces with a factor of safety below 1.000 YT iohrs
1 v [] 20 10 35 | waterTable |custom| 1
i Rock Coulomb
| -
©] weak ECBF Rock | [] 20 Cgﬂ‘l’:r;b 20 40 | waterTable |custom | 1
1 Counterfort drains
1 10.00 kN/m2 =H0=00-4Nfm2 =1T0700KNFm2
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O
N
B . . . Shear - " Strip - " a
4 Support Color Type Force Out-Of-Plane Material Input Type Adhesion | Friction Strength Failure Pile Shear Force Force rmes|| ermem Allowable Tensile Connection Connection
Name Application Spacing (m) Dependent (kPa) Angle (°) Model Mode Strength (kN) | Orientation Orientation %) Strength (kN/m) Strength Input Strength (kN/m)
i Geogrid . Geosynthetic (M::?:iovjA) No Fric;ig:i;:ﬂe & 5 21 Linear ReiPnaf?rItl:eeIrrt\:nt Slope Face 100 40 Constant 20
Palisade Pile/Micro Active Parallel to
o] wa | H pile | (Method A) 15 Shear 400 surface
— . Unit Weight (kN/ Cohesion Phi Water Hu Ru
i Material Name Color m3) Strength Type (kPa) ©) Surface Type Hu Value
. Engineered Fill . 18 Cz’]u?:;b 8 P} None 0
Stiff ECBF ] 18 CMThr'b 5 28 | water Table |custom | 1 — -
1 - o :’“ """" Existing ground profile
— very v‘éz:k i [ 20 COMUTO;b 10 35 | Water Table |custom | 1
| Medium Dense ECBF . 18 CoMuT:r:';b 2 30 Water Table | Custom | 1
| Results
1 GLE / Morgenstern-Price
o] Surfaces with a factor of safety below 1.500
o
et
b 12.00 kKN/m2, 19 00 kN/m2 10-00 KN/m2,;,512.00 kN/m2
| 12.00 kKN/m2 10.00 kN/m2 10.00 knyme
| 10.00 kN/m2 10.00 KN/m2
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4 Support Color Type Force Out-Of-Plane Material Input Type Adhesion | Friction Strength Failure Pile Shear Force Force Anchorage | Coverage Allowable Tensile Connection Connection
Name P Application Spacing (m) Dependent put Typ (kPa) Angle (°) Modgel Mode Strength (kN) | Orientation Orientation 8 %) 8 Strength (kN/m) Strength Input Strength (kN/m)
i Geogrid . Geosynthetic (M::?:iovjA) No Fric;ig:i;:ﬂe & 5 21 Linear ReiPnaf?rI(I:eeIrrt\:nt Slope Face 100 40 Constant 20
Palisade Pile/Micro Active Parallel to
o] wa | H pile | (Method A) 15 Shear 400 surface
00—
1 Material Name Color pot W:‘lg)ht (kN/ Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
| . . LT I O e e O i .
engineered Fill | [ 18 o 8 32 None 0 Existing ground profile
n . Mohr-
| Stiff ECBF & 18 o 5 28 | waterTable | custom | 1 Results
1 stiff ecar (Ru=0.44) | [l 18 Cg’kl’:r:b 5 28 None 0.44 GLE / Morgenstern-Price
1 - Surfaces with a factor of safety below 1.300
o
o
—
7 12.00 kKN/m2, 19 00 kN/m2 10-00 kN,
10.00 k - ~
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Support Col P Force Out-Of-Plane Material Input T Adhesion | Friction stShearth Failure Pile Shear Force Force Anch I iy Allowable Tensile Connection Connection
Name olor ype Application Spacing (m) Dependent nput Type (kPa) Angle (°) lJIir:igel Mode Strength (kN) | Orientation Orientation nchorage ov(;’;\ge Strength (kN/m) Strength Input Strength (kN/m)
. . Active Friction Angle & . Parallel to
Geogrid . Geosynthetic (Method A) No ‘Adhesion 5 21 Linear Reinforcement Slope Face 100 40 Constant 20
Palisade Pile/Micro Active Parallel to
wa | H pile | (Method A) 15 Shear 400 surface
. Unit Weight (kN/ Cohesion Phi Water Hu Ru
Material Name Color m3) Strength Type (kPa) ©) Surface Type Hu Value
i i Mohr-
Engineered Fill . 18 Coulomb 8 32 None 0
Stiff ECBF ] 18 Cz’]u?:;b 5 28 | water Table |custom | 1 — -
o = Existing ground profile
ery Weal ohr-
oo L[] 20 e 10 35 | Water Table |custom | 1
. Mohr-
Medium Dense ECBF . 18 Coulomb 2 30 Water Table | Custom | 1 Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
12.00 kKN/m2, 19 00 kN/m2 10-00 KN/m2,;,512.00 kN/m2
12.00 kN/m2

10.00 kN/m2 10.00 kN/m2

10.00 kN/m2 10.00 kN/m4
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Support Col P Force Out-Of-Plane Material Input T Adhesion | Friction stShearth Failure Pile Shear Force Force Anch I iy Allowable Tensile Connection Connection
Name olor ype Application Spacing (m) Dependent nput Type (kPa) Angle (°) lJIir:igel Mode Strength (kN) | Orientation Orientation nchorage ov(;’)age Strength (kN/m) Strength Input Strength (kN/m)
. . Active Friction Angle & . Parallel to
Geogrid . Geosynthetic (Method A) No Adhesion 5 21 Linear Reinforcement Slope Face 100 40 Constant 20
Palisade Pile/Micro Active Parallel to
wa | H pile | (Method A) 15 Shear 400 surface
Unit Weight Strength Cohesion | Phi Water Hu Ru
Material Name | Color 4 e o Hu
(kN/m3) Type (kPa) (°) Surface Type Value
Mohr-
engineered Fill | [} 18 8 32| None 0
Coulomb
Mohr- Water
Stiff ECBF . 18 5 28 Custom| 1
! Coulomb Table Y
Very Weak ECBF Mohr- Water
e [ 20 e 10 35| T custom| 1 — -
oc oufom ape Existing ground profile
Medium Dense . 18 Mohr- ) 30 Water custom | 1
ECBF Coulomb Table
Results

GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
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Support Color Type Force Out-Of-Plane Material Input Type Adhesion | Friction Stsrll‘eiarth Failure Pile Shear Force Force Anchorage C:[::_Z e Allowable Tensile Connection Connection
Name P Application Spacing (m) Dependent put Typ (kPa) Angle (°) Modgel Mode Strength (kN) | Orientation Orientation 8 %) 8 Strength (kN/m) Strength Input Strength (kN/m)
. . Active Friction Angle & . Parallel to
Geogrid . Geosynthetic (Method A) No Adhesion 5 21 Linear Reinforcement Slope Face 100 40 Constant 20
Palisade Pile/Micro Active Parallel to
wa | H pile | (Method A) 15 Shear 400 surface
Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
Engineered Fill . 18 Mohr-Coulomb 8 32 None 0
Stiff ECBF il 18 Mohr-Coulomb 5 28 | waterTable | Custom | 1
stiff Ecer (Ru-0.44) | [l 18 Mohr-Coulomb 5 28 None 0.44
Very Weak ECBF D 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
Rock
Medium Dense ECBF . 18 Mohr-Coulomb 2 30 Water Table | Custom | 1
"""" Existing ground profile
Results

GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

10.00 kN/m2

LYYYYYYYY ZYVVYVYYY

50 100 150 200
111111111}111111111?111111111?111111111?1

——
22000

22050

22 22

T
2220

22250

JSLIDEINTERPRET 9.029

*RILEY

100 150 0
Project

240065 - Russell Road, Wainui - Stage 2
croup Section V - Proposed GL, Remedials, Loads (R-L) Scenario Extreme (Worst Case GW)
prawn By JIwW Company Riley Consulants Ltd
bate 10/12/2024 File Nome Section V - June 2025.simd




Support Col P Force Out-Of-Plane Material Input T Adhesion | Friction stShearth Failure Pile Shear Force Force Anch I iy Allowable Tensile Connection Connection
Name olor ype Application Spacing (m) Dependent nput Type (kPa) Angle (°) lJIir:igel Mode Strength (kN) | Orientation Orientation nchorage ov(;’)age Strength (kN/m) Strength Input Strength (kN/m)
Geogrid . Geosynthetic (M::?:iovjA) No Fric;ig:i;:ﬂe & 5 21 Linear ReiPnaf?rI(I:eeIrrt\:nt Slope Face 100 40 Constant 20
Palisade Pile/Micro Active Parallel to
wa | H pile | (Method A) 15 Shear 400 surface
. Unit Weight Strength Cohesion | Phi Water Hu Ru
Mat IN Col H
aterial Name | Color (kN/m3) Type (kPa) (°) Surface Type U1 value
. . Mohr-
Engineered Fill . 18 Coulomb 8 32 None 0
Mohr- Water
Stiff ECBF 18 5 28 Cust: 1
! . Coulomb Table ustom
Very Weak ECBF |:| Mohr- Water
Rock 20 Coulomb 10 3 Table Custom | 1
Medium Dense Mohr- Water | . | | | @ eeeeaaa ot 1
18 2 30 Custom | 1 Existing ground profile
ECBF . Coulomb Table ustom 99 P
Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
12.00 kKN/m2, 19 00 kN/m2 10-00 kN, m212.00m2

10.00 kN/m2 10.00 kinymg| IIIIIII IIIIIIIII
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. *Nome.|Color|  Tyre e e | e mpuetype | A | | el | wode | stength ) | oriemeation | Force Orentation [anchorage | [ 0B | TN | o T
. Toos || "o | oo ) 15 shear 300 iy
il Geogrid . Geosynthetic 'M’::I::j A No F”‘:;"'e’:.‘r“fn'” 5 21 Linear R;:ff:l‘:';:m Slope Face 100 20 Constant 20
(=3 Retainin; Pile/Micro Active Parallel to
o wa || " (Method A) s Shear 120 surface
B . Unit Weight (kN/ Strength Cohesion Phi Water Hu Ru
| Material Name | Color m3) Type (kPa) (°) Surface Type Hu Value
] Engineered Fill . 18 Cmf:r:b 8 2 None 0
7 cemmm- P s Medium Dense Mohr-
| Existing ground profile e i 18 o 2 30 | water Table | custom| 1
] Stiff ECBF B 18 C'V'cl’hr'b 5 28 | water Table | custom| 1
J Results oulom
| GLE / Morgenstern-Price verystittecer | (1] 18 cmT:r:b 7 30 | water Table | custom| 1
g | Surfaces with a factor of safety below 1.500 T o
= ery Wea ohr-
| o ] 20 o 10 35 | Water Table | custom| 1
1 Weak ECBF Rock | [] 20 Cmf:;b 20 40 | water Table | custom| 1
- 12.00 kN/m?
10.00 KN/M2 10,00 tANUI2 10,00 Klwiiiic”(1710.00 KN/M2 10,00 kN/m2 1.59
| 12.00 kN/m2 12 00 KN/M2 45 05 kN/m2
10.00 kN/m2
A iidl 10.00 KNIM2 4 6 \jm2
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] o Jeom] e [ | i | e | e | M | s | i | e | s | oneacun [ e st o] copms | e | seomina | s
Palisade . Pile/Micro Active 15 Shear 300 Parallel to
b wall 1 pile (Method A) : surface
il Geogrid . Geosynthetic 'M’::I::j A No F”‘:;"'e’:;gn'e & 5 21 Linear R;:ff:l‘:';:m Slope Face 100 20 Constant 20
=4 Retainin Pile/Micro Active Parallel to
o wa || " (Method A) s Shear 120 surface
7 Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
~ Engineered Fill 18 Mohr-Coulomb 8 32 None 0
— L. . Medium Dense ECBF (Ru=0.44) 18 Mohr-Coulomb 2 30 None 0.44
4 EXIStIng ground prOfIIe Medium Dense ECBF 18 Mohr-Coulomb 2 30 Water Table | Custom | 1
4 Stiff ECBF (Ru=0.44) 18 Mohr-Coulomb 5 28 None 0.44
i Results Stiff ECBF 18 Mohr-Coulomb 5 28 | WaterTable | Custom | 1
| GLE / Morgenstern-Price Very Stiff ECBF (Ru=0.44) 20 Mohr-Coulomb 7 30 None 044
8_ Surfaces with a factor of Safety below 1.300 Very Stiff ECBF 18 Mohr-Coulomb 7 30 Water Table | Custom | 1
AR Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
| 12.00 kN/m? 1.37
- . m
10.00 KN/M2 10,00 tANUI2 10,00 Klwiiiic”(1710.00 KN/M2 10,00 kN/m2
| 12.00 kN/m2 12 00 KN/M2 45 05 kN/m2
10.00 KN/m2
A iidl 10.00 KNIM2 4 6 \jm2
o_|
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. “Nome_|Coer| e e || O | o mputtype | PRI | ) | e | Wode | stength ) | oriontation | Force Orentaton |anchorage | B ) | TMATRRE | e | hm || » 0.19
. Ty || "0 | emean) 15 shear 300 Moince.
il Geogrid . Geosynthetic 'M’::I::j A No F”‘:;"'e’:.‘r“fn'” 5 21 Linear R;:ff:l‘:';:m Slope Face 100 20 Constant 20
(=3 Retainin; Pile/Micro Active Parallel to
o wa || " (Method A) s Shear 120 surface
B . Unit Weight (kN/ Strength Cohesion Phi Water Hu Ru
| Material Name  { Color m3) Type (kPa) (°) Surface Type Hu Value
] Engineered Fill . 18 Cmf:r:b 8 2 None 0
7 cemmm- P s Medium Dense Mohr-
| Existing ground profile e i 18 o 2 30 | water Table | custom| 1
] Stiff ECBF B 18 C'V'cl’hr'b 5 28 | water Table | custom| 1
A Results oulom
| GLE / Morgenstern-Price verystittecer | (1] 18 cmT:r:b 7 30 | water Table | custom| 1
g | Surfaces with a factor of safety below 1.000 T o
= ery Wea ohr-
| o ] 20 o 10 35 | water Table | custom| 1
. Weak ECBF Rock | [] 20 Cmf:;b 20 40 | water Table | custom| 1
- 12.00 kN/m?
10.00 KN/M2 10,00 tANUI2 10,00 Klwiiiic”(1710.00 KN/M2 10,00 kN/m2 1.06
| 12.00 kN/m2 12 00 KN/M2 45 05 kN/m2
10.00 kN/m2
A iidl 10.00 KNIM2 4 6 \jm2
o_|
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8; s o F Out-Of- Material Adhesi Friction | Shear Fail Pile Shear F F Strip Tensile | Connection | Connection
-~ | uppo Color Type c!rce. Plane atenia Input Type esion Angle | Strength ailure Strength . orce. A orce. Anchorage | Coverage | Strength Strength | Strength (kN/
] Name Application Spacing (m) Dependent (kPa) © Model Mode (kN) Orientation | Orientation %) (kN/m) Input m)
: . . Active Friction . Parallel to
Geogrid . Geosynthetic (Method A) No Angle & 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
] Adhesion
: Retaining Pile/Micro Active Parallel to
i Wall . Pile (Method A) 15 Shear 100 surface
o
N
] Results
1 GLE / Morgenstern-Price
% Surfaces with a factor of safety below 1.500
] . Unit Weight (kN/ Strength Cohesion Phi Water Hu Ru
i WEGEINERS || Celtor m3) Type (kPa) (°) Surface Type GIT Value
8; ---------- EXIStIng ground level Engineered Fill . 18 Cg/llfl):r:b 8 32 None 0
B Medium Dense Mohr-
] ECBF . 18 Coulomb 2 30 | Water Table | Custom] 1
_ . Mohr-
] Stiff ECBF . 18 Coulomb 5 28 | Water Table | Custom] 1
] Very Weak ECBF Mohr-
i Rock |:| 20 Coulomb 10 3 None 0
w0
N~ Mohr-
] 12.00 kN/m2 Weak ECBF Rock |:| 20 Coulomb 20 40 None 0
4 T 10.00 kN/m2
\
i f——] 10.00 kN/m210.00 KN/m2
1 —10.00 kN/m2 19,00 kN/m2
1 12.00 kNIM24 00 knim2
o] [T 10, 12,00 kKN/m2
. 1.95 [0 kN/m2 10.00 kN/m2
| —
& =
25000 25025 25050 25075 25100 25125 25150 25175 25200 25225 25250 252
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8; s o F Out-Of- Material Adhesi Friction | Shear Fail Pile Shear F F Strip Tensile | Connection | Connection
-~ | :ppo Color Type A (Fm:_ Plane D @ e;la o Input Type k:smn Angle | Strength ';I I;re Strength ori ortu:. ori O:C:_ Anchorage | Coverage | Strength Strength | Strength (kN/
] ame pplication Spacing (m) ependen (kPa) © Model ode (kN) rientation rientation %) (kN/m) Input m)
: Geogrid . Geosynthetic Active No ::Cﬁfz 5 21 Linear Parallel to Slope Face 100 20 Constant 20
— 8 v (Method A) Adhgesion Reinforcement P
: Retaining Pile/Micro Active Parallel to
i Wall . Pile (Method A) 15 Shear 100 surface
o
IS
] Results
1 GLE / Morgenstern-Price
% Surfaces with a factor of safety below 1.300
] . Unit Weight (kN/ Cohesion Phi Water Ru
] Material Name Color m3) Strength Type (kpa) ©) surface Value
8; ---------- EXIStIng ground level Engineered Fill . 18 Mohr- 8 32 None 0
= Coulomb
B Mohr-
] Very Weak ECBF Rock [ [ | 20 oo 10 35 None 0
_ Mohr-
] Weak ECBF Rock I:‘ 20 Coulomb 20 40 None 0
] ; _ Mohr-
1 Stiff ECBF (Ru=0.44) [ | 18 oo 5 28 None 0.44
0,
N~ Medium Dense ECBF Mohr-
7 12.00 kN/M2 (Ru=0.44) || 18 Coulomb 2 30 None 0.44
4 T 10.00 kN/m2
\
k —— 10.00 kN/m210.00 KN/m2
1 —10.00 KN/m2 10.00 kN/m2
1 | 12.00 kNIM24 00 knim2
o] [T ; 0,00 kN2 12,00 kKN/m2
g g : m 10.00 kN/m2
] ) 1.64 "
| —
N -
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7 Support Force Out-Of- Material Adhesion Friction Shear Failure Pile Shear Force Force Strip Tensile Connection | Connection » 0.19
uo); Name Calog Type Application Spapcli:lr;e(m) Dependent Input Type (kPa) Ar(lcg)Ie S:;Z:ge:h Mode St:::?th Orientation | Orientation QIcHo2ES Cm;;r)a se S(:‘;;;g"tr St;::::h Streni":;\(kN/
a : Acti Friction parallel t
i Geogrid . Geosynthetic (Me:hlgj A No A/Zr;]gelsei:n 5 21 Linear Rei:;oarceemoent Slope Face 100 20 Constant 20
— Retaining Pile/Micro Active Parallel to
q Wall . Pile (Method A) 15 Shear 100 surface
© 1
N
] Results
1 GLE / Morgenstern-Price
_ Surfaces with a factor of safety below 1.000 Material Name | color| UMit Weight (kN/ Strength Type Cohesion P:u Water Ru
1 m3) (kPa) () Surface Value
] Mohr-
L. Engineered Fill 18 8 32 None 0
= Existing ground level & . Coulomb
— | Medium Dense Mohr-
1 Ehr ] 18 o 2 30 None 0.44
4 . Mohr-
] Stiff ECBF ] 18 o 5 28 None 0.44
4 Very Weak ECBF Mohr-
] oo [] 20 o 10 35 None 0
w_ | ~
~ Weak ECBF Rock D 20 Mohr 20 40 None 0
]~ 12.00 kN/m2 Coulomb
- i~y 10.00 kN/m2,, ' . . '
4 10.00 kN/m2 Note: Refer to Table 9 in report text for discussion regarding FoS Result
1 _10.00 kN/m2 1000 kN/m2
] =t 12.00 kNIM24 00 knim2
o] TS 12.00 kN/m2
5] 10.00 KN/M2 414 00 kN/m2 10,00 KN/m2
] 0.99
w0 ] —
& =
25000 25025 25050 25075 25100 25125 25150 25175 25200 25225 25250 252
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] Out-Of- Ericti sh Pile Stri Allowable c " c "
o 1 Support Force Plane Material Input Adhesion | - coon €a" | tailure | Shear Force Force rp Tensile onnection | tonnection
i Name Ecloy Type Application | Spacin, Dependent Type (kPa) Angle | Strength Mode | Strength | Orientation | Orientation FEIRIEES) | @EEgE Strength (kN, Stcneth SUcheth

pp! pacing p P o gt gth (kN/

A (°) Model (%) Input (kN/m)

4 (m) (kN) m)

: Geogrid . Geosynthetic Active ;:CT::Q 5 21 Linear Parallel to Slope Face 100 24 Constant 24

— g Y (Method A) Adhgesion Reinforcement P

b Retaining Pile/Micro Active Parallel to

] wall . Pile (Method A) L5 Shear 100 surface
&

] TTEmmmmTT EX|St|ng ground level Material Color Unit Weight | Strength | Cohesion | Phi | Water Hu Hu

7] Name (kN/m3) Type (kPa) (°) | Surface | Type

1 Engineered Mohr- Water
o ] Results Fill . 18 Coulomb 8 32 Table Custom ) 1
o ; -
=] GLE / Morgenstern-Price Stiff ECBF . 18 Mohr 5 28 | Wt | custom | 1

. Surfaces with a factor of safety below 1.500 Coulomb Table

] Very Weak Mohr- Water

— ECBF Rock I:‘ 20 Coulomb 10 35 Table Custom | 1
o ]|
© -

71 10.00 kN/m2 10.00 KN/m2

1 r—10. m

4 17 =-10.00 KN/m2 12.00 kN/m2

. LT 1.50

1 T~ 10.00 kN/m2 12.00 KN/m2

1 ~ 10100 kN/m2
& 10:00 kNIM2 44 06 knjmz2

] ~ T e-10.00 kN/m2

] ‘ T 10.00 kN/m2

_ 12.00 kN/m2
o]
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O; s F Out-Of- M al Adhesi Friction Shear Fail Pile Shear F F Strip Allowable Connection | Connection
3 i :pport Color Type A tl).rce_ Plane D ate:a Input Type k:smn Angle | Strength ';I l:’re Strength ori orce. ori orce. Anchorage | Coverage | Tensile Strength Strength | Strength (kN/
] ame pplication spacing (m) ependent (kPa) © Model ode (kN) rientation rientation ) (kN/m) o o)
] Active Friction Parallel to
7 Geogrid . Geosynthetic (Method A) No Angle & 5 21 Linear Reinforcement Slope Face 100 24 Constant 24
] Adhesion
4 Retaining Pile/Micro Active Parallel to
B wall . Pile (Method A) 15 Shear 100 surface
o
S
1 0 mmeeeaaea. Existing ground level
— . Unit Weight Strength | Cohesion | Phi Water Hu Ru
7 [ En I || Eetlr (kN/m3) Type (kPa) (°) Surface Type GIn Value 1 41
] . . Mobhr- Water "
5 : Results Engineered Fill . 18 Coulomb 8 32 Table Custom| 1
Se GLE / Morgenstern-Price stiftecer | [ 18 o 5 28 | WA cistom]| 1
. oulomb Table
1 Surfaces with a factor of safety below 1.300 Vory Weak Vo Wt
] ECBF Rock l:‘ 20 Coulomb 10 3 Table Custom { 1
— Stiff ECBF Mohr-
g (Ru=0.44) . 18 Coulomb 5 28 | None 0.44
o
© -
7 1000kNm2.
1 (T T e 10:00 kN/m2 12.00 kN/m2
1 T 10.00 kN/m2 1200 kNImZ
& ' 10:00 kNIM2 44 06 knjmz2
] ~ 11T =-10.00 kKN/m2
] ‘ ‘ T 10.00 kN/m2
_ 12.00 kN/m2
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: s F Out-Of- M al Adhesi Friction Shear Fail Pile Shear F F Strip Allowable Connection | Connection
EL :pport Color Type A ?_rce. Plane aterJla Input Type k;smn Angle | Strength ';I l:’re Strength Ohorce. o_orce. Anchorage | Coverage | Tensile Strength Strength | Strength (kN,
- ame Srasnem) (kPa) ) Model ode (k) rientation rientation %) (kN/m) Input ol i » 0.19

] Geogrid . Geosynthetic | Active N ;ricfiog 5 21 Li Parallelto | g o 100 24 Constant 24

i eogri eosynthetic (MEthOd A) o Adnhgeseion Inear Reinforcement ope Face onstan

- Retaining Pile/Micro Active Parallel to !

7 wall . Pile (Method A) 15 Shear 100 surface
o
N

1 meemmmmm—a Existing ground level Material Ur.“t Strength | Cohesion | Phi | Water Hu

E Color| Weight o Hu

- Name (kN/m3) Type (kPa) (°) | Surface | Type

] Engineered Mohr- Water
o 1 Results Fill . 18 Coulomb 8 32 Table Custom{ 1
S .
< ] GLE / Morgenstern-Price Mohr- Water

] Surfaces with a factor of safety below 1.000 Stiff ECBF . 18 Coulomb > 28 | rople |Custom] 1

] Very Weak Mohr- Water

4 ECBF Rock |:| 20 Coulomb 10 35 Table Custom | 1
o ]|
© -

71 10.00 kN/m2 10,00 kN/m2

- r-10. m

. I 10:00 kN/m2 12.00 kN/m2 1.05

A T - 12.00 kN/m2

] ~ 10.00 kKN/m2 10700 kN/m2
& 10:00 kNIM2 44 06 knjmz2

] ~ T -10.00 kKN/m2

] H T 10.00 kN/m2

_ 12.00 kN/m2
o]
v -
o |
N -

28000 28020 28040 28060 28080 28100 28120 28140 28160 28180 28200 282
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I
1 Support Color | Type Force Out-Of-Plane cTaer;s;:te C:I:::?t C:h::irt Compression S:::dth Material Force
7 Name yp Application | Spacing (m) pacity pacity pacity Capacity (kN) 8 Dependent | Orientation
1 (kN) (kN) (kN) (kN/m)
7 I Soil Active Parallel to
7 Soil Nail |:| Nail | (Method A) ! >0 0 0 0 5 Yes Reinforcement
o
S
T TP Existing ground level
4 . Unit i p
a el cor| e | S| Consn | P e |
- Results (kN/m3)
1 GLE / Morgenstern-Price stiffecer | | | 18 cm?:;b 5 28 :’il‘: custom | 1
1 Surfaces with a factor of safety below 1.500 Very
Weak Mohr- Water
ECBF I:‘ 20 Coulomb 10 3 Table Custom | 1
Rock

The cut profile to the east

will require retaining solutions
between lots and roads.

This is to be addressed during

‘8_j Approx. Western Site Boundary‘
& detailed design.

7 ¢ 10.00 kKN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

RN

-
~.a
~a
~a
-
~
s
~

10.00 kKN/m2 10.00 kN/m2 10.00 kN/m2  12-00 kKN/m2 12,00 kN/m2
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~
~.
e
-~
-
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Support Force Out-Of-Plane Ten5|!e Plate: Shea'r Compression Bond Material Force
Name (] Ui Application | Spacing (m) STung | ELEERT | (SRR Capacity (kN) S Dependent | Orientation
e pacihe (kN) (kN) (kN) pacty (knN/m) | P
o Soil Active Parallel to
Soil Nail |:| Nail | (Method A) ! >0 0 0 0 5 Yes Reinforcement
---------- Existing ground level
Unit
Material " Strength | Cohesion | Phi | Water Hu Ru
Color| Weight o Hu
Name Type (kPa) (°) | Surface| Type Value
Results (EN/ms) .
: . Mohr- Water
GLE / Morg.enstern-Pnce sitfecer || 18 |comons | 5 | 28| ve [Custom| 2
Surfaces with a factor of safety below 1.300 Very
Mohr- Water
weak [ ]| 20 e |10 |35 [ T | custom| 1
ECBF Rock outom!
- Stiff ECBF Mohr-
Approx. Western Site Boundary‘ wooan |l | 2 [cuoms| 5 |28 vone 044

The cut profile to the east

will require retaining solutions
between lots and roads.

This is to be addressed during
detailed design.

10.00 kN/m2
10.00 KN/m2 10.00 kNIm2 10.00 kKNIM2 10.00 kKN/m2 10,00 kNJm2 10.00 kN/m2  12.00 KN/m2 12,00 kN/m2

10.00 kN/m2

~

107004/ m2

(T

~
-~
~a

L L D L S B
29060 29080 29100 29120 29140 29160

29180 29200
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Support Force Out-Of-Plane Ten5|!e Plate: Shea'r Compression Bond Material Force
Name (] Ui Application | Spacing (m) STung | ELEERT | (SRR Capacity (kN) S Dependent | Orientation
(kN) (kN) (kN) (kN/m)
o Soil Active Parallel to
Soil Nail |:| Nail | (Method A) ! >0 0 0 0 5 Yes Reinforcement
---------- Existing ground level
. Unit i n
Mt | coor e | Sterh | consn | e | s,
Results (kn/m3) | VP 15
GLE / Morgenstern-Price stiffecer | | | 18 cm?:;b s |2 :’il‘: Custom | 1
Surfaces with a factor of safety below 1.000 o
Weak Mohr- Water
ECBF I:‘ 20 Coulomb 10 3 Table Custom | 1
Approx. Western Site Boundary‘ Rock

10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 1

RN

0.00 kN/m2

10.00 kKN/m2 10.00 kN/m2 10.00 kN/m2  12-00 kKN/m2 12,00 kN/m2

LT

» 0.19

The cut profile to the east

will require retaining solutions
between lots and roads.

This is to be addressed during
detailed design.
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Response (11)21
Slope Stability Outputs

Proposed ground level with surcharges and
partially saturated fill

A



o
0
~ 4
B . . . Shear . " Strip Tensile . .
Force Out-Of-Plane Material Adhesion | Friction Failure Pile Shear Force Force Connection Connection
: SUBEDILRIIE coloy Type Application | Spacing (m) Dependent Input Type (kPa) Angle (°) S;;Iir;g:lh Mode | Strength (kN) | Orientation | Orientation Qnchoes Cm;;r)age S"e"i:;‘ (knN/ Strength Input | Strength (kN/m)
— . Pile/Micro Active Parallel to
4 Palisade wall 1 . Pile (Method A) 15 Shear 390 surface
: . Pile/Micro Active Parallel to
o] Palisade wall 2 . pile (Method A) 15 Shear 66 surface
[ = . . Active Friction Angle . Parallel to
- Geogrid . Geosynthetic (Method A) No < Adhesion 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
1 300 SED Timber Pile/Micro Active Parallel to
b Retaining Wall . Pile (Method A) 12 Shear 65 surface
1T TEEEEEE f ot . Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
o Existing ground profile _ _
(! Engineered Fill 18 Mohr-Coulomb 8 32 Water Table | Custom | 1
1 Results Firm NA 18 Mohr-Coulomb 3 22 Water Tabl Cust 1
B . irm ohr-Coulom ater Table ustom
] GLE / Morgenstern-Price
i Surfaces with a factor of safety below 1.000 Firm NA (Ru=0.44) 18 Mohr-Coulomb 3 22 None 0.44
] Stiff NA 18 Mohr-Coulomb 5 25 Water Table | Custom | 1
] Stiff NA (Ru=0.44) 18 Mohr-Coulomb 5 25 None 0.44
LD; Weak Layer NA 18 Mohr-Coulomb 0 12 Water Table | Custom | 1
N
: Very Weak NA Rock 20 Mohr-Coulomb 5 25 Water Table | Custom | 1
7 Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
— Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
- 50% Sat. Engineered Fill (Ru=0.27) . 18 Mohr-Coulomb 8 32 None 0.27
] 24.00 kN/m2
|
o -
] 10.00 kN/m21¢12.00 kKN/M2\ymo
i []
] e T T 10.00 Q1200 K2
0 |
N -
o

1000 1025 1050 1075 1100 1125 1150 1175 1200 1225 1250 1275
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g a 9 Shear a Pile Shear Strip a a Connection
spuenane [caor| e | S, | Qoo e | e | Mt | et | suean || S| 5| 0 (e ot | e | (o | st
Friction
) | At ) Parallel t
Geogrid . Geosynthetic lMe:hlv\J/Z A) No :jr:‘gelsign 5 21 Linear Reinafr:rceeml:nt Slope Face 100 20 Constant 20
s | M| e e | o T
: " Unit Weight (kN/ | Strength Cohesion | Phi Water Hu Ru
| i @ty m3) Type (kPa) (°) Surface Type Gl Value
. y Mohr-
— EngineeredFill . 18 Coulomb 8 32 None 0
] Existing ground profile very stiff EceF (u=0.44) | [ 18 cm:;b 7 30 [ None 0.44
b y Mohr- Water
i Results Very Stiff ECBF [ 18 o 7 0 [ TR |custom] 1
| . Mohr- Water
©] GLE / Morg.enstern-Pnce Very Weak ECBF Rock D 20 Coulomb 10 35 Table | Custom| 1
] Surfaces with a factor of safety below 1.000 Weak ECB fock O o Mohr- o w | e oo
i Coulomb Table
50% Sat. Engineered Fill Mohr-
b (Ru=0.27) . 18 Coulomb 8 32 None 0.27
o_|
¥ 10.00kN/M2 45 00 k/m2
7 [~
: 10.00 kN/m21O.O%N/m2 1000 Ko
i 2 — 'Y 12.00 kN/mE12.00\kN/m2
B = 10.00 kN/m2 12.00 kN/m2 1.31
- 1
4 N 10.00 kN/m2
o |
N .,
4 w
O
4000 4020 4040 4060 4080 4100 4120 4140
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240065 - Russell Road, Wainui - Stage 1

o
AN
-
7 Out-Of- N . . Shear . Pile Shear Strip . Connection Connection
B Support Force Material Adhesion | Friction Failure Force Force Allowable Tensile
] Name [T TYPe [ Application spa:':::(m’ Dependent | ™PUtTYPE [ upa) | Angle () s;;i:i‘lh Mode 5';:":5"‘ Orientation | Orientation |Ancherage c“"(;)age Strength (kN/m) S'I'::f:h S"E"i"')‘ (N
— Friction
o . . Active . Parallel to
o Geogrid . Geosynthetic (Method A) No Ang\e. & 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
— Adhesion
Palisade Pile/Micro Active Parallel to
war | "™ | wietmoaar | 1S Shear | 66 surface
b Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
| Very Stiff NA (Ru=0.44) 18 Mohr-Coulomb 30 None 0.44
< Results Very Stiff NA ‘ 18 Mohr-Coulomb 5 30 Water Table | Custom | 1
7 : Very Weak NA Rock (Ru=0.44 20 Mohr-Coulomb 5 25 None 0.44
] GLE / Morgenstern-Price y (Ruz029) i
o_| : Very Weak NA Rock 20 Mohr-Coulomb 5 25 Water Table | Custom | 1
© Surfaces with a factor of safety below 1.000
1 Stiff ECBF (Ru = 0.44) 18 Mohr-Coulomb 5 28 None 0.44
7 Very Stiff ECBF (Ru=0.44) 18 Mohr-Coulomb 7 30 None 0.44
4 TTmEEEEEmT EX|st|ng ground proflle Very Weak ECBF Rock (Ru=0.44) 20 Mohr-Coulomb 10 35 None 0.44
— Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
) Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
4 50% Sat. Engineered Fill (Ru=0.27) . 18 Mohr-Coulomb 8 32 None 0.27
o_|
©
] 1.20
o q 24.00 kN/m2
— PPN 12.00 kN/m2 1 KkN/m2
N 10.00 kN/m2 10.0¢'2:02 KN’ 0700 k/m2_10-00 kN/m2 10.00 kN/m2 0.00 kN/
i 10.00 kN/m2 B s e ol e T S R
I ks i ———
i = w
o | =
N
o
B e L e 1 e B s B s B s B e i L s B s s B S s LB S T
0 20 40 60 80 100 120 140 160 180 200
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T Spror Force Material Adhesion Friction Shear Force Strip A!:_::’:ilbele Connection | Connection
; Name colon Type Application | Dependent Input Type (kPa) A?'g)le s:;:;g:lh Orientation Enchorace COV(;T se Strenil; (kN/ st;::ug: g s(‘l::l;i;‘
7 Geogrid | [J] | seosyntheti Active N :mlion 5 2 | Parallel to [\ o, 100 20 Constant 20
| eogri eosynthetic (Method A) [ Adl’;ge;jn Inear Reinforcement lope Face onstan
o_|
o | Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
4 mmm=m====s=== Ex|St|ng ground proflle Colluvium (Ru=0.44) 17 Mohr-Coulomb 2 25 None 0.44
b Colluvium 17 Mohr-Coulomb 2 25 Water Table | Custom | 1
7 Firm NA (Ru=0.44) 18 Mohr-Coulomb 3 22 None 0.44
4 Results . Firm NA 18 Mohr-Coulomb 3 22 Water Table | Custom | 1
7 GLE/ Morgenstern-Prlce Stiff NA (Ru=0.44) 18 Mohr-Coulomb 5 25 N 0.44
1 Surfaces with a factor of safety below 1.000 ' — onrourom one :
| Stiff NA 18 Mohr-Coulomb 5 25 Water Table | Custom | 1
84 Very Stiff NA 18 Mohr-Coulomb 5 30 Water Table | Custom | 1
7 Very Weak NA Rock 20 Mohr-Coulomb 5 25 Water Table | Custom | 1
: Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
B Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
1 50% Sat. Engineered Fill (Ru=0.27) 18 Mohr-Coulomb 8 32 None 0.27
o_|
<
7 10.00 kN/m2
10.00 kN/m2: 12.00 kN/m2
B " 10.00 kN/m210.00 kN/mz m
ti.\‘\‘(“\:“! w “.”"'..,v9";:::::‘:::;::::::::
i :&+uﬁu&;&;&i‘m“W“‘?_ """""""""
o_|
N
T ‘ T T T T T T T T ‘ T T T T T T T T ‘ T T T T T T T T ‘ T T T T T T T T ‘ T T T T T T T T ‘ T T T T T T T T ‘ T T T T T T T ‘ T T T T
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] s " F o:lt-Of' Tensile Plate Shear I N Bond Material Input Adhesi Friction Shear Fail s:ile F F Strip Tensil C C
T :ppor Color Type A ?rc:, s ar.|e Capacity | Capacity | Capacity Compress:;:\ Strength D @ e:a t _;‘ pu k:su'm Angle | Strength ';I :re st ea:h Ori D:‘i, Ori a:c:. Anchorage | Coverage stenSIteh Strength Strength
o ame pplication | Spacing (kN) (kN) (kN) apacity (kN) (kN/m) ependent ype (kPa) @ Model lode reng rientation rientation (%) reng Input (kN/m)
0| (m) (kN) (kN/m)
i . Friction
| Geogrid . Geosynthetic (M:::;j A No :jnhgelzjn 5 21 Linear Re'::frjll;eelr:;m Slope Face 100 20 Constant 20
i PR Active Parallel to
Soil Nail l:‘ Soil Nail (Method A) 1 50 0 0 0 15 Yes Reinforcement
T Retaining Pile/Micro Active Parallel to
_ wall . Pile (Method A) 15 Shear 100 surface
b N Unit Weight (kN/ | Strength Cohesion | Phi Water Hu Ru
i B R @ty m3) Type (kPa) (°) Surface Type Hu Value Results
S Firm ECBF ] 18 cmg;b 5 26 | Water Table | custom | 1 GLE / Morgenstern-Price
] Mohr- A
1 stiffcer || 18 Covlomb 5 28 | water Table | custom | 1 Surfaces with a factor of safety below 1.000
b Stiff ECBF (Ru=0.44) . 18 c':"ﬁz‘;b 5 28 None 0.44
7 Mohr-
Weak ECBF Rock 20 20 40 | Water Table | Cust 1 . .
] eak ECBF Roc & Coulomb sterfable fauwstom [} | . 4 Existing ground proflle‘
50% Sat. Engineered Fill . 18 Mohr- s 2 None 027
— (Ru=0.27) Coulomb )
10.00 kN/m2 Come~ll
10.00 kN/m210 00 kN/m3 ;O_Oo_kwm
1 [ TO-00KNIM2 16 00 kN/m2
[=) ’ 10.00 kN/m2
< | N 10.00 kN/m2
i ~ 10.00 kN/m2 12.00 KN/m2
| ~ 10.00 kN/r‘nZ10 00 kN/m2 m
g =
-
o_|
N
s s s B e L A s B s s s s B S S e e B e L s s e B e A —
18000 18020 18040 18060 18080 18100 18120 18140
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1 e Tensile Plate Shear . Bond N . Friction | Shear . [ Strip Allowa‘hle Connection | Connection
4 Support Color Type Force Plane Capacity | Capacity | capacit Compression Strength Material Input Adhesion Angle | strength Failure Shear Force Force Anchorage | Coverage Tensile Strength Strength
| Name w Application Sp(ar:i)ng ('I)(N) v (':(N) Y. (':(N) 4 Capacity (kN) (kN/fn) Dependent| Type (kPa) (% Modgel Mode St;i:‘g)th Orientation | Orientation 8 ) B Strenit‘h (kN/ frput (kN/m)
84 Active Friction Parallel to
i Geogrid . Geosynthetic (Method A) No Aﬁ[\ﬂr;él;;ﬂ 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
1 soilNail | []| soil Nail (M’ZEEL‘E N 50 0 0 0 15 Yes R;:ff::ir::m
b Retaining Pile/Micro Active Parallel to
- wall . Pile (Method A) 15 Shear 100 surface
7 : Unit Weight | Strength | Cohesion | Phi | Water Hu Ru
i A (Gl (kN/m3) Type (kPa) (°) | Surface | Type il Value
Mohr- Water
. Firm ECBF (i 18 5 |26 custom | 1
Coulomb Tabl
1 Siohr et Results
8% Stiff ECBF . 18 Coulomb 5 28 Table Custom| 1 GLE / Morgenstern-Price
A satecor (u-044) | [l 18 cZAuTQ;b [ N 04 Surfaces with a factor of safety below 1.000
1 weak EceF Rock | [] 20 Mohr- 20 a0 | W2 | custom| 1
Coulomb Table Existi d il
b 50% Sat. . o | L L T Xisting ground protile
— Engineered Fill 18 8 32 None 0.27
| (Ru=0.27) Coulomb
10.00 kN/m2 Come~ll
10.00 kN/m210 00 kN/m3 ;O_Oo_kwm
1 [ TRII240.00 kvimz, o oo
84 N 10.00 kN/m2
~ 10.00 kN/m2
b 12.00 kN/m2
1 ~ 10.00 kN2 40 00 /ma o
g =
o_|
N
s e e e e s B s s s . e s s s B e e e e B L B e S s Sy B S T B m
18000 18020 18040 18060 18080 18100 18120 18140
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o
o
N
| | Support Coll T Force Out-Of-Plane Material Input T Adhesion | Friction s:‘)hea:h Failure Pile Shear Force Force Anch c S Allowable Tensile Connection Connection
Name olor ype Application Spacing (m) Dependent nput Type (kPa) Angle (°) l\:lir(‘igel Mode Strength (kN) | Orientation Orientation nchorage o:;r)age Strength (kN/m) Strength Input Strength (kN/m)
i Geogrid . Geosynthetic (M/e\tcl:i;/jA) No Fric;ij:e/:ir;gr:e& 5 21 Linear Re:;i:)arlleelr:;nt Slope Face 100 40 Constant 20
Palisade Pile/Micro Active Parallel to
o i Wall D Pile (Method A) 15 Shear 400 surface
u‘—)— Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
7 EngineeredFill 18 Mohr-Coulomb 8 32 Water Table | Custom | 1
7 Stiff ECBF 18 Mohr-Coulomb 5 28 Water Table | Custom | 1 R |t
b Stiff ECBF (Ru=0.44) 18 Mohr-Coulomb 5 28 None 0.44 esults .
Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Tabl Cust 1 GLE / MOrgenStern-P”Ce
- ery Wea ocl ohr-Coulom ater Table ustom .
! Surfaces with a factor of safety below 1.000
— Medium Dense ECBF 18 Mohr-Coulomb 2 30 Water Table | Custom | 1
4 50% Sat. Engineered Fill (Ru=0.27) 18 Mohr-Coulomb 8 32 None 0.27
1 T Existing ground profile
s | 1.136
B 12.00 kN/m2 10.00 kN/m2,,,12.00 KN/m2
10.00 kN/m2 10.00 kin/m (11710.00 kN/m2 SiMemd m
1 12.00 kNMq2 ] 10.00 kN/M2,4 5y 1) | oN/m2
| 10.00 kN/m2
| W
B S
o_| W,
'o)
L o e B B L L L e B B L B L L L B B s B B T L B e L A B B
22000 22025 22050 22075 22100 22125 22150 22175 22200 22225 22250 22275 22300
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uo); ST Force Out-Of- Material Adhesion Friction | Shear Failure Pile Shear Force Force Strip Tensile Connection | Connection
-~ | PP Color Type A Plane Input Type Angle | Strength Strength q A . . Anchorage | Coverage | Strength Strength | Strength (kN/
] Name Application Spacing (m) Dependent (kPa) ©) Model Mode (kN) Orientation | Orientation %) (kN/m) Wt m)
7 . Friction
7 Geogrid . Geosynthetic (Mi(t:::z » No Angle & 5 21 Linear ReT:;::Leelr:qoent Slope Face 100 20 Constant 20
] Adhesion
: Retaining Pile/Micro Active Parallel to
i Wall . Pile (Method A) L5 Shear 100 surface
o
S
] Results
] GLE / Morgenstern-Price
i Surfaces with a factor of safety below 1.000
] . Unit Weight (kN/ Strength Cohesion Phi Water Ru
i cicaliame ol m3) Type (kPa) (°) Surface Value
sfT TTmmmmmmes Existing ground level Very Weak ECBF Rock D 20 Cmﬁ’s;b 10 35 None 0
] Weak ECBF Rock i 20 cm:;b 20 40 None 0
7 Stiff ECBF (Ru=0.44) . 18 Cmﬁ’s;b 5 28 None 0.44
: Medium Dense ECBF (Ru=0.44) | [l 18 cm:;b 2 30 None 0.44
0,
N 50% Sat. Engineered Fill Mohr-
1 12,00 kN/m2 (Ru=0.27) N 18 Coulomb 8 32| None 0-27
J TN 10.00 kN/m2
T
B = 1000 KNM2 46 60 knm2
] LT T —10.00 kN/m2 10,00 KNM2 o m2
1 . m
] — 10.00 kN/m2 1.472
o_| 12.00 kN/m2
o] ) 00 #N/m2 1 09 kN/m2 10.00 KN/m2
| —
N -
25000 25025 25050 25075 25100 25125 25150 25175 25200 25225 25250 257
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7 . . L Shear . Pile Shear Strip . Connection Connection
4 Support Force Out-Of-Plane | Material Adhesion | Friction Failure Force Force Allowable Tensile
84 Name caloy Type Application | Spacing (m) | Dependent Input Type (kPa) Angle (°) SUenett Mode Stenet Orientation | Orientation @nchorces]|CoveioES Strength (kN/m) SHeneth S (Y
-~ Model (kN) (%) Input m)
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