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5. Pit Remedration and Expansion

5.1 Northern Face

The norhern Face 15 oner steep and Jdees not e adequate benehes oo in Analysis has
determined that there @5 0 sk of fatlure of the moderatels weathored rock foarming the
upper approimate]ly 0 metres of the face with 1m 50 vear cartheuake and 4 high nsk of
fadure with a1 300 vear event Lo improve thiz stability 1t will be necessar tiv cut back
the crest, varer the bater ;1[];[4:5 and widen the benches. f:urr{*m[:\' tle cxeavarwn to the
noreh i imited by planniog constraines; phvsical conseraines are prowided B che properoy
Bondary and the proseace of the welecommurieations tower (see Dirawing ™o 3035 -1,

"

Sheer 1, Rew, 1,
By cutning the face crest back to the cdge of the selecammunications tower site as shawn
ol l'ii'ﬂ\x'inp; New 309080, Sheer 1, Bev. 1 a muore stable cnﬂﬁgm‘;uicm et the face can be
achieved with anoinirial HE bater ncreasing 1o 307 afier the heoch ar REL 180 moores as
shown on Cross Secrion A% (Drwiang N, 3655 2, Sheer 2, Revo 130 This bateer
comfiguradion will davlight on the existing face at R11053 meres. Below this level i will
be necessary oo support the existing face by halding ap rthe correor 610t this fevel or
Hlig_lﬂ]:y albwng,

While: this face comfiguration s sull siceper than that reesmmended by Geoscience, 1 will
ar beasr mcet the recommendannons for avotdanee of planar Galure. s this oope of falure
bas rhe porennal for the larpest seale of face collapse ot = anogpated that by achieving
these Batter slopes, the amoum of poreotal ook Bl will be substannally eeduced.

5.2 Western Face

The main part of 1the westent face can be excavared o reduce the latter attgle o those
recemimicnded ]J}' Cicoscience, loravever, ar the irgr=ection of the Narcwren and Woeostern
faces this & not possble for the full betghe of the face. Aleve RIL 133 merres o 1=
possible o flarren the barters o abowt 357 b below tus level the consteunts of the
extsting excavaron and the access read reguire the batters be osteepened o 437 (see
Dreawieng Neds 3655- 10 3655-3, 3635353 and 365560 The prapased backfill will provide
support up 1o RL 105 metres but for the batters bereven BLs 105 and 135 tmemes o may
be aecessary to consider other forms of remedianon sach as rack Bdting, This will only

e apparent once the fnal faces are expscl.

i riston - Lisgier 124
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Te iill pr{)pusctl tor extend o RO 90 metres= sall alless the barters o bee sn:{:pr.'ﬂcd Taerfows
this level o 4537 as porendal for fdure above his angle can be managed during the

operation of the guarry,
5.3 Southern Face

The southermn face w1ll be subjeet to toppling: Gilure oaly, As the crest of this fuce 15
Below BT, OU metres, this oope of fatlure cun be managed durmg the operaton of the

gquarry, Backfilling will support the face i the o term climinaning any 1=k of fatlure.

Xihe pi1 will e filled 1o the crest of the face oo gk cateh berms ol be r[;{.]uir{:d i

[lli.‘i fElEE.
5.4 Eastern Face

The lasiern Face has oot been specifienlly considered by Geasoence. They di,
Linwever, contsider 1he joittng on the north B for west facurg batrers (Ref 1 Table 1,
paze L1 Thev sune that the only form of Balure kel s frimm wodge failwee. There are
1o known ot antersections likely to torm such fearares om chis faces As G0 will e
placed agamst the tonl heighr of this face ir i considered thar bateers can be cut 1o 23
withow undue shoer rerm risk. Ay farlures that accur duringe the exeavaton can be

irnaged b the t:r.nt.']':rri:m.

s the pat sl be filled to che crest of the face, no rock carch heros will be reguired on

this face.
6. Rock Trap Design Sizing

There s an ongomg sk for faulures vceurring on the Baner stope ranging fronn idividaal
Boulders to partial bench fatlures. Tlhe full northern face helght s approximarcly 100
merres ad chere s patential for debris to travel the full fuoe heghe. We wouald cxpee
material to be slowed by loose delits on benehes b there 50 risk for debris 1o iravel

thi Bl fage |:‘|L‘]'.£3;ht. This risk s mereased swath Satluees intated le-.' l:.‘:l]'l']'lL]L:IElk{_‘ CVLT s

."lelj.'siﬁ et rhe ]‘mlmm:ﬂ foor reckfall has heen carmed our usjﬂg th COMPUTCT PIOEEAIIME
ReockEall fronn Roescience Lad, & derailed dc.x‘r;'ril".ﬂiml oof the anabyses carped our and the
assesstnennrs {rom them are pr::.-:t:nrud m .-"Lpp{tm.lix 1.

This analvsis has confirmed that the potendal for inundasion from rockfall deereases as
the hetght from which the fall onginates decreases (ippendis 1, eross seetions 2a 1o 7ab

Abso that the distance that the rocks will eeavel from the base of the fuce s related 10 1he

N evridsten - Lo [ otd
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nature of the benches and the size of the rockfall The rocks will veavel Turther when the
Lenches are clean compared with when they have 1alus on them (e secnions 2a, b, ¢ and
Ba, I, <) The destn of the Al surfuee will also unpaer oo the disranee rocks wili raved

from the base of the face, By rubsing the fill level o RIS

B and ]r_':n'ing 405 mche r_h‘:.*p rreach oar che o af the batee meast of e racks fﬂl]jng
from the face wall he capiared and v constructing a 2.0 metre high barrier wall on the
crest of the trench the risk of inundation can be reduced o a level where it can be

consicdercd rer be manumgl.
7. P’it Expansion and Deepening

Tor maximise the producton from che pic 1 desigen for the deepenioge to the floor has
Been complered. This design meorporares the recomunendations tor barter slope Jdesign
provided by Geosaence snd s presented inoa dinial Format prepared Tv Precision el
Survers Lrd TARL The design s artached as Dreawng Number 36557 at the rear of this

TEPIONT.

Adedirional toothe resouree avalalsle Tronn Delow the fleser 110 meeerml thar will Yo deriveed
trowny the flatteniog of the Luarers o all the existng faces.

The cubeadation of the cesorges avalalle frean the LAy r_'nm]jiu:f_-d T PR I8 hased on
wpograplucal data provided by Beca oy Feliroagy 20040 A cstimate of the currenr

resources will necd ro mke o acconusg sales siace that dace,

The esmimated LJ'LLﬂI'Hi[iL‘ﬁ are |)1'L'.-'L'n1l_'d i Tulile 1 bselow

Table 1
Estimated guantitics of marerial (PAS).

| Item Volume | Dominant eack Assumed Tonncs
‘ {(m*} Type . Densiny

e (/mY)
| Pit | 381,500 llue & Blue Brown 2.6 1,512,001
| Walls 423,300 | Brown : 2.4 L 121000
" Totml | 1,006,823 Mised !' . T Uasmoam
R ows | e Dz

Tl drmafsion Lty [t
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8. Conclusions and Recommendations

8.1 Northern Batter

L The northern batier 15 over-sreepened, unstble and poses a high eisk

the cureent pir floce aceess road, personnel and machinety.,

I

Woe recommend applicatton ro WCC 10 vare the land wse consent to allew
advancing the Irater cresy further verth by 30oetres. Although e would
e preferable ro extend the quarry zone 100 aathin 2 motres of the YUY
beautdary the presence of the welecommunmications tower might prevent

this,

3% more stable face than at presenc has been desizied and nos
recommended that fill e placed at the rov of the face o K105 metres,

Any fitl henches formed should be at least 20 merres wide

. patt of this comstruetton we recotmmend Taffer zones by fortned at the
reae oaf the face witly ratsed Lerms 1o Timir the .'\']'III'L':'l{] of a1y rock frl.iliﬂg

from the face. I Tis s discassed further in parageaph 17 lielows
8.2 Intersection of Nocthern and Western Faces

500 Oin the northern tace above L L35 mwetres 110 wilt e possible 1o form
Laateers char comply with he recommmended stabsle angless Below this leved
the constraies of the previous excavation lmir the alihes to Aatren the
laateer angzles suffletently

B L1y recommended thar tolleranng cxcavation of rhis face the need {or

speaitic remedinl measares such as rock balring e reviewed for the

mterval berween the fill to he placed o RIL 105 meeees and the Maner

Lantrers abesve BT 135 migtres

o avord the nsk of rockiall impacung on aue stractares to he placed on

the flled quarn floor, rock carel benms have been recommaencded.
8.3 Western Bacter
0 Ir has heen peossible o design o face with batters which mect the
recommetded 5]:;11[;5 erf 411 .
9 T avend the risk of vockfull im[)sauing OO Ay SITLCtures to b lﬁlnc{td 0

the filled quarey floore, rock catel berins bave been recommendesl.

& rrfton Lot [ oaf
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8.4 Southern Batyer

10 Tt has been pnssib]c 1 dcsi;_gtl a face w omect the recommended Bater

angle of 63

Pl s 0 wall Do ]':II}H_'L‘Ll 1oy the crest of the face rthere are no ]r}n;grJ trerm

CAMLOCITS rcgﬂrding the stabiality of the face.
2.5 Easterm Fagce

12 A £l wall he placed apamsr the castern face once excavated 1o s
considered that the desgn face can he excavared slightly steeper than the
recotnimended Batrer angle of 50 A batter angle of 35 has been vsed in

e desian,

13 Tr s considered thar any porential rockfall from this face dunng
cxreavation can be m:!ﬂ:l;_{n;'d during 1hie {]['}L‘I"rll'itll'l of the quarry. Packfill

will provide support to stalilise 1his face mothe linger term.
B.6 Overburden

[+ |;'~£‘.{'.i¥1'lrf}'lll"lr1g of the current batwer sl s will JH wuce ﬁigmﬁulm volures
oof maecrial thar will need w be cisposed of vither by sale or backfilling the
cuisting quarry floor [0 estmated  tha some 300000 hench m3
(1300000 tonnes; of this matertal will be generated from rhe proposed
eedesign of the guaree, 1F recomipacted on sty 1this well Al 2 volume of

o o mallion culie meires,
5.7 Ruesources

15 ]{t:t:ru'l'rtﬂ.u'iﬂg of the Guarey balier :-;]::pn:_'h' will prm!utu s 430100
Beagh m® S O0LOO0 tonnes) of rock. This will be predominantly brosen o

nariee T weickh Tirgeed L]'Lli!]'lfi[il::.‘; af Tilue-Treoacn rock.
1f3 B}.' dL'L'pi:mng tlye ]111 a further rosorce, prinmrjh' Blue bur with a
Sigﬂiﬁc;ml ]'.n]'npm'tim‘] of  Llaebrown rock, will e prmlucygl. Tl

guaniies estimated are some G000 bench m3 {1 2000000 ronnes),

A rnrsten - Loacieter T
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%.8 Rockfall Analysis and Fill Desipn
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18

21

."nm]yﬁih' of the stathility af 1he Uty faces iy Ceeerscience has wennfied
the likehhood of EBnlures occwrring on the faces parttculudy under
condions of :::n'rhql.mkr; acccleranon. Such rackfalls w1 im]mc[ e ihe

patentil use of the land o be develnped form backiilling the quarty,

Ve gmsess the sk of muadanon ono the platform o be constructed on
the Uy fleanst, 2 CunILier Prograttm “Poacfall™ leas leen used ro assess

the relative et of vatlous stiuatlons.

Results from this analvsis have shown thar the sisk of nundarion increases
with the beight on the face, from increased size of die fall and rthe nanure

of 1he benches oo the face.

A dl’:ﬁigﬂ. ot the 1oe B bas been achieved rooredoce this rizlk o ezl ible
propottions, This desien consta of w0 otoe bund ro BRI 105 mintimuom, a
Bund alunz the vutade edge of the man bund, ratsing the 61 on the lovwer
plmform ter 1D, 95 noackres and lu:n'mg 405 meires {]L:L:ET triench adong the
base of the roe bund. & rockoateh Tence at least 2 metres high ;ﬂﬂng rhe
crest of this trench wall augnent the effect re prevent thigs spr[;nd b raclk

f;t”iﬂ:,_{ fream the face.
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APPENDIX 1
ROCKFALL ANALYSIS

Introduction

The compurer pragrumme Y Roclall” from Rocbelence Ine has been used 1o wse a
number of scenaring to assess the vsk of inundation oare the proposed Duilding
placfrerm ae the Base of the aarth face of the Kiwl Poine Chaarn . “The face confleumsion
used 15 that proposed from the paranerers provided by Geoselenee Consulung (XA
Lad (Reference 1) providing for 13 meree high bacrers at G0 wich 3 merr wide lienches.
This confizuration provides an overall fuce slope of approxomacely 457, 4 20 e
wlede toe bund s incorpotated i the fauce desipn and o 2 mcetre high berm s constructed
al the outer edae of ths o I debris from the face rolliog over ono the bulding
platform belom, Followmg deaation of the resulis from the nutial analyvses desenlbed
above, modifications 1o the destan of rhe toe have heon considercd and the most
cHeoiive result decided 10 minimise the distance of rocks bouncing froan the face 10c
hias e modelled. Fhis wall reduee the risk of impncer o naldimgs constracted on the

|3l:1l&11'|r| laebow the face 1o minimal,
Input Parameters

Teurally the mode] was rested wang stane conditions and subsequently i wous Ayl
tested wnder dvnamic conditons for 4 1m0 50 vear carthyunke and a by S0 vear
viirthyuake, The results of a fall onginating from cach of the benehes were comnpared 1o
dertve 1he worst case siuwstea. The rock characreristios used have been derneed from
taliles provided I RocBcdence Ine and are for “weathered rock™ from the r ik the
Tuce wndd “bedrock™ for the rest of the benchesfaces. Theee seies of rock hase boen
used 1 the maode] - small (2236 ket mediom T8O k) and Tage 3,120 ke The resules
were anmhsed for single rocks, soall falls (10 mocks tormd or 12 ronnes), large falls {50
rocks totad or 20 ronnes] and huge falls 000 rocks ol or 130 tonnes). A range of rock

.‘ih:il'}L‘h‘ wore wsedd i rhe r{t.x'riﬂg.

T dfferent slope situanons have been tested, being with clean bedrock benches and
with talus o the henches. Tinall scenavios the faces were assumed o be clean of any

] ] 1\,

U Crrmarsiodn | Loaciten T amited
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The paramcters used are set outan full on the Boclball Analvsis Tnformation Sheets at

the ened of this :‘J]'ﬂpﬂl{]i.\'.

For analvas wnder the dvnamic sitauations of a 1 i 30 vear carthyuake 815 and a 1 o
SN vear earthguake (U1.5) the magnitade of the peak horezontal velociee of the rocks
had tov be derved eopuicall, The ratonale for the derivation of peak bortzonial

velocities for the liwt Preanr sie 1s descrilied i Section 3 of this veport below,

Rationale for Selection of Peak Initral Horizontal Velocity

The Sercicealafiny Lamit Srate (5050 s mdicared as a0 Lo Sbvear cartheuake where 9.1 3

accelerarion 15 expected, and which will resule 01 oy steucrures directy affected belng

alale to remaln operational.

The Ulnmate Linue Smte (U155 5 tndieared s o0 L 30 year cantbquake where 8350
acceleration 15 expected, and whereln ane person within or adjacent 10 4 structure are
nor endangered, These ertrertn are w1 confortmanon o 5 Stndard 1170052004

mneladinge supplement 1

These L'x]‘u_'n:h_'d acceleration valoes lave been ]'.u]'(n'jdt:tl bro Cleoscience Consainng (N
I.d l';]{::f-i:rum_‘u 1} ard these aceeleraons wsed s a Lasis for the modelling oof voschk fall

froae thie Guce,

CreaXNel Strong MMonon daia records all Targe grouod movements from statons lcated
in key areas around rthe countre, Analvsis of scloceed dat sites shows thar the layrgrese
punk ground acceloratons (PCAY measured wore duaring the 20002001 Chrscchuarch
:::n'rhf_]u:lkf_' sequence with rhe mest relevang resales plotted . bebose T.oocarlemts
summarised in Table 1 are conslercd the most simlar o dhie K Poiar Chuany stre,
where measarements: have lween recorded and on rock slopes comsidered o likelh

prm'itlc seenilar effeots to the Foia Dot Quru'r}' ST

i Ormisron oot Toinieed
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Table 1: Summary of large strong motion carthquakes in Christchurch.

Miotes:
¥
i)

|...=...
__I.I)l

Event/Date | i ASLUY Epicentre Peak PGAliii
v 1 Distance (k)i Velocity )
(tn/s)
Parerrant Hd ) f.00 Tkt 117m/ M3g
13/06/2011 I R ;
Croelley (1.0) Tkm Fom s L.\ 15
[3rive :
13/06/20101 : i
Fleatheore 0.2 2kim : A7 m s l4%e :

Yalley
..}.. t .-“l]E.-“E[] |_ ]

Pipiecersire Phstanee tronm station,

PO — Peak Cieonmd Accvlenanon

AL 7 Measured Favthoguake magnitucle

slotion data summansed e Table T above indieares 2 s PO of beraween (RS20

and l.Hﬁg L'!\']'flL'l'iL‘ﬂCL'Li dmiﬂg m:lgﬂiludu Gt 6.2 n;.';tl'[]'tqu;tki_'s. These neceleratiens wv

laetwveenn 2037 ancd 3510 1mes ]11r;_[|.'r thian wlie 1s ;Lmici}lzm_'d vip b n;.'x]'.u;.']'i:_'m_'l:d al iwt

Poine Choeerry for s 1 300 year canbiquake.

.J..l’]L' ii};b’ﬂL"iﬂlL‘Ll l](lt’j:{(}'{'.l'l:-ll \'Cl(!{_'i.[i.t_‘!‘" l'll_'l'_'lI:It’l'_{L‘Ll 'FII!!' l]'ll'_' T IS !TI'CHI'_'I'HL'I'_'. i.'l'l Tﬂhll’." ..I.:I

wore Berseens 97 mys and La8 ms and g sucl, we can assame that the masimum

heartoaniul t'i:lnn:_'ltj; erpecicd fora 1 i 50 and 1300 500 vear carthguake a1 the Kisr Toim

Cluarry to e soaller tha this, doe v lower L‘K]'ﬂt‘.[‘.t[‘.{] Peak O vcoeleratons.

Tor choose the wmal hocksonm] veloones for wse 1m0 the Hoclall mreede] of the Tan

Pogne Quarey north face, we have chosen fowr (4 aceelerogram sracions from stes with

sirrlar geological charactersoes iy the st Poant Quarey r;]t:p[_- arch b p]nt[{:d Peak

Orround Acceleranon against Pealk Honzonml YVeloaty tor all datn cecorded from these

H]IH_'.‘\'.

Aceclerograms chosen are Makava Bunker DWellington), Wainwomara ElE

(Welkingron), Godley Urive {Christchureh) and Panorama Road {Christchuech). By

extrapolation of rthese graphs, prosenced at e end of dus Appendix, fipures

summmarised i Table 2 have been denved for Average Peak Horizonal Velocloy as dhe

imput parpmerer nte Roclall for modelling dynaoue situanions cesalting from

carthouake acceleration of the rock face.

¢ rrmisron - Liiacater L ited
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Table 2 = Assessed Peak Hoozontal ¥elocitics for Chosen Sites.

il

Locanon @:k HQEizana] V::lqrqazit}-' {m ;'_' -:l_ B o ]
ssoy 0 [uisesy T ]
alakara Bunker (71 s 1127 i« L
Wainukoneta § 1i_|_l N _'ﬂiﬂ mis - _ ﬂ:_fiﬂ_f_ﬁ . .-__-. __i
Godley Drive L0106 m/x 11,306 m /s :
Panorama Road [_1 |27 1;1;’_5_” :1' (1Y m/s
| Average: 0,105 m,@ . CAverage: 033 m/'s

4. Results

The results of the mdividual analyses are presented in the Analvical Seedons following

the analy=is graphs for the Dervanon of Pealk Tlarzontal Veloeity ar the end of s

.'\1111t'11¢iix.

4.1 5Static Conditions, “Clean Hard Bedrock” Benches

Aowvariery of scenarios were wested {or stade condinens with “elean hard bedrock™ as

doseribed Telome.

4.1.1 From Top of Face

Srxanadvses are presented i the secrons attached to the end of this Appendis These
fsections la ro 1) confinm that as the size of the mdividual rock ereases thie
distange travelted from the oo will incrense, Also that for allb vock stzes the il
proteotion design, as analvsed, 15 Inadeguate,

Fer small, Tarpe and huge rockfalls, of misted stred rocks Seenons 2Za1o 20, 1he
mumber of rocks breaching the protection Lartler inereases with the siee of 1he

rosckfall.

4.1.2 From First Bench

Thas scepario (Sectms 3a to 3¢ shows that small ockfalls are held within the
contmnment, however for large and huge rockialls, the wdal proeenon desgm s
breached and runour distances Tave not been reduced campared wily rockfalls from

rhe top of the slope Secnony 2a 1o 2.

o Crrrmrsron cloocrarer Tondned
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4.1.3  From Sccond Benceh
This scenarto (Sectivns da o ded shows thar the minal proreerion desigpn 13 breached
v al] vockfalls, however, the runout distance and amount of racks decreases for the
larze and huge falls,

4.1.4  From Third Bench
This scenaria Sectlons Sa o 30) shows that the destian protecnion sl contain 1he
maperity of rocks fromn all stee rockfalls Lar the disianee mvelled = overy e
different froom the beach above,

4.1.5 From Fourth Bench
This scemans (Sections G and 0c) shows tha for a small and lwre rockialls 12
tonles and 130 totnes), all rocks will be contained, i for the laree eockiall 70
teomenes) the ocoastonal rocks althousl having lbaited runoa distance, wall snbl reach

the desien containmenr.
4.1.6  From Fifth Bench

This scenario Section 7a) shows that laeee rockfalls trom the Jowest Lene will Le

conenined by che design contunment.

4.2 State Condinonsg, Dirty Benches

Ter rest thie effecr af 1alus CtllltﬂTillg o the benches, the worst case scenaro derermined
fresm the abeave amalvses o be from the 1op of the fuce has been maodelled for cach of
the theee stes of rackfull (Seciions Ba 1o 8By These analvses show that alihough the
talus hias o sigmifieant effvet 0 redocny the munber of rocks breachmg the design
contunment, the lurge and buge rockfalls (70 1omne and L3 ronne) sl ireach the

cotpaltent alliet swib less runow than for clean benches (Meetions 2ato 2e).

t Chrmursion | Loagioter | dedted
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4.3 Dynamic Conditions

Tar rest she offect of an nnttal horsontal velooars on the falling rocks as would Te
tupatied by an curtheuake, the rockfalls from the 10 oof the face were analysed for both
cleart and dirty benchies. The scenarios analysed are for peak ininal horzoneal velocries
that would e tmparted from a 1o 50 vear carthouake 3153 ad o 1o 5000 vear

:::L]'I:hqu:lkf_' TR

4.3.1 Rockfall from 1in 50 vear Earthquake, Clean Benches

The analvses presemied (Sections % 1o ¢ have been compared with the analvses fowr
static. conditlons (Section 2a 1o 2. These show that under earthiquake conditions
(S18y, Loge and buge vockfalls are nor significaotly differcar chan for smec
comchtions. I = interesting to note that the munout and amownt of rocks for a small

(12 o) una b 5O vear scenans deoreases {;nmlmr{:d oy sEatic e clitiis.

4.3.2 Rocktall from a lin 50 vear earthquake, Dirty Benches

The anabeses presented (Sconon Hia o 100 show that there 12 a decrease in runeut
and amount of rocks breaching the contaimment inall size roclkfalls, comnpared ter a
cleann heneh 505 scenanc (Ya te 9 There seems o be no signihicane change n
it a1 amowntt of rocks breaching the contmoment for 2l rockfalls compared o

the dirty enely, static condition fScoron Ba to Ho.

4.3.3 Rockfall from a 1in 300 year Earthquake, Clean Benches

Tlts unalvses shows that =maall falls would appear to bave feveer rocks breaching the
cesign comatiment than for the stane condimon Secton [a). large rockballs (70
enne) show siwificnsbe wrearer numbers of rocks breaching the conminment and
living muach greater ousrun than comparce ro bath smatic and =05 condinons
fectlons 1l Inoa huge vockeall (130 tonne) the number of rocks and runowt

distance are reasonalile stimilar re beth stacie and S1.5 conditions.

4.3.4 Rockfall from a 1 in 5300 year earthquake, Dirry Benches

The analvses preseated (Seetons [ 2a ro 12¢) show that comparetl with the sranc
conditions and diery heneh (Recnon 8a 1o 850, there 5 oo sigoificant difforence i
runeur of rocks hreaching the continment for all rockfalls Compared rooa Clean
Bedroek seenario (ULS) (Sceiion Ta to 11e) there 15 a =gmficant decrease in rockfall
runour distance and the oumber of rocks breaching rthe comtainment.

o Cfrmfston clociater Taimeted
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5. Redesign of Containment Structure

Jvsothe results of the analvses show thar the ininal sesign of the il ar the e of the face
will et contain ay bar the =mallest of rocktalls, o variere of different designs were
resred wsing the worst case scenaro of 2 fall from rhe top of the face ina 1 508 vear
u:ir[hn_]uﬂku (0183, wath clean hard bedeock enchies and ralus comrered, djrr:.' benches.
The resubr of rhese analvses has provided a sanstactory design as preseoted in Secron
P3a amel T4as T tese the nsk of inundaron from an even greater rackfall situarion
resulting from 200 tonne and 30 winoe falls hoave been analvsed and presenned as

sections 13h, 13, 1db and 14c.

These results show thar the ulomare destgn for o conramment siracture as prosemed i
these sectons (Seetlons e v Dhe and 13a to 14 can provide for the comtamient of

the magartty of all Glls that are constdered by us to e potestally Iikely froan thas face.

C o Ormdstonn . Laecader T amand
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6.

1

Summary and Conclusions

Analvsis of potentially lkelv rockfalls from the nosth face of the R Peanr Quarny
as redesigned vsing the recommendanons provided Ty Geosclence Consuling ONA
L e been cartled out vsing the programe “Roglall” provided Ty Rockoence
Inc.

Analvsis has been undertaken on a slope under Ssrorst case’ scenano, clean hagd
bedrack condiions,

The analvses bave rested the tisk of mundanon of the Toldie placborm progeosced
at the Base of s face under Dot starle and dvnaimie conditions,

The dynamie conditions sested are for a Lo 30 vear 5050 canhguake and a1 oin
A0 vear (115} carthquake. The horzomad veloctties andeipated 160 resalr from
these events have been dernved wsng tmeasured daa {from four snes considered 1o
L stmilar 1o that of the Kiwd Poinr OQuaere. The figores ased are the averape of
these four reswelts being 0105 msee ISLEY and 0033 m e (UL

Testing under both static and dvnamic condiions has shown that the nsk for
mundation of the huilding ]".nl:nt'm'm will increase with the siee of the rockfall and
also from the height o the face from where if originates. The risk does not scem
tor increase drastwally with che size of the curthguake, hosvever o large rocktall (70
tonne=) wa LTS cacthquake causcd o sienificant werease m runour ik amount oot

rocks hrntn.:;hing the contaunment.

Teooreduce the nsk of oundation of the building plarform the toe conbmmmens

structures ot the toe of the northern face have been redesigned from that originaliy
proposcd. The redesipned conmimment srructure s shown from the analvses
coried our o reduce the risk of mundacon of the butlding placdorm o very Tew

lewels

U riradseean - irintor 1oimitod
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ANALYTICAL SECTIONS FOR

KIWI POINT QUARRY, NORTH FACE.



Static Conditlons




























































Dynamic Conditions {SLS}





















Dynamic Conditions {ULS)









































