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Figure 12: XRD trace for sample U0403, with markers for the dominant minerals present 



Qualitative chemical analysis of the amphibole 

The nature of the amphibole was confirmed by electron microscopy, particularly 

because asbestos amphiboles have a distinctive chemistry. Selected grains of amphibole 

from sample 81614 were mounted on aluminium stubs and viewed using a Hitachi electron 

microscope. Qualitative chemical analysis was carried out using an ISI S energy dispersive 

X-ray analyser. The X-ray trace and peak markers from one amphibole grain are shown in 

Figure 13. 

The amphibole is clearly a caIcium-magnesium-aluminium variety, with sodium also 

present. Iron is only present in trace amounts. This chemistry is typical of the amphiboles 

pargasite and common hornblende. The lack of substantial iron coupled with the 

abnndance of aluminium, rules out the common asbestos amphiboles (e.g. crocidolite, 

amosite, anthophyllite, actinolite, tremolite) as well as the serpentine mineral, chrysotile. 

CONCLUSION 

No fibrous minerals/asbestos have been observed in these samples. 
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TECHNICAL BULLETIN NUMBER 2011-604 
June 2011 

A SUMMARY ON THE AMPHIBOLITE SAMPLE COLLECTION 

1 SUMMARY 

Samples containing amphibolite were collected from the chips generated during 
Phase 1 exploration campaign . These were collected to test for fibrous minerals. 

Six chip tray samples were collected from FCl001, FCl007, FClOlO, FCl011 and 
FCl014. Of the six samples, three were collected from the fresh zone and three from 
the weathered zone (see Table 1) . 

.... UI"'- ... _w •••••• ~. ""I ...................................... . ............... ~ 

Fresh Samples 

BHID From (m) To (m) Sample No Rock MgO% Fe% 

FCLOO1 115 116 81387 Amphibolite 23.4 9.1 
FCLOO7 104 105 81611 Amphibolite 21.3 7.3 

FCLOO7 116 117 81614 Amphibolite 21.2 6.9 

Weathered Samples 

BHID From (m) To (m) Sample No Rock MgO% Fe% 

FCLOlO 13 14 U0341 Amphibol ite 13.3 7 

FCL011 15 16 U0232 Amphibolite 12.5 8.7 

FCL014 50 51 U0403 Amphibolite 23.6 7.4 

In most instances, the amphibol ite is within close proximity of the mineralised zone. 
In borehole FCl001, the amphibolite is a footwall to the Magnetite Quartz (MQ) 
intersected from 107m to 115m. The amphibolite was logged from 115m to 117m. 

In borehole FCD007, the amphibolite is 6m away from the MQ intersected from depth 
of 91m to 98m. The amphibolite was intersected at 104m. The amphibolite 
intersected from 116m to 118m is a hangingwall to the MQ intersected at a depth of 
118m. 

The amphibolite sampled in FCD010 is a hangingwall to the MQ intersected from 15m 
to 23m. The amphibolite in FCD011 is between the MQ intersected from 13m to 15m, 
and the MQ intersected at 16m to 24m. The amphibolite in FCl014 is also between 
two MQ intersections. 
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Pt, Pd, Rh_ Ru. Ir by Nickel Sulphide, 
IC P-OES finish 

Major Element Oxides by Borate fusion 
XRF 

Base Metals by Potassium Pyrosulphate 
Fusion XRF 

Acid Soluble Cu and Ni by Acid digestion 
and analysis by AAS 

Total Sulphur and Carbon by Leco 

Combustion Infrared Delection 

Total & Dissolved metals by ICP-OES & 
ICP-MS 

Uranium Oxide, pressed powder analysis 

using XRF s::ectrometc" 

Rh by Pd fusion by ICP-OES finish 

Chloride by Potentiometric titration 
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APPENPIX B - NON-ACCREDITED METHODS 

METHOD DESCRlPnON 

Silver (Ag) by Fire Assay, gravimetric finish 
Trace elements by pressed pellet. XRF 
Sulphide Suiphul (S2-) by Leco 
Elemental sulphur (8") by gravimetric finish 
Aqueous sulphate (804) by Dionex 
Sulphate (804) on solids by Oionex 
Cartonate (C03) by LECO 
Graphite carbon by LECO 
Organic carbon by LECO 
pH detenrJnation 
Conductivity (Ee) detennination 
Total Hardness as CaCQ3 (calc from ICP Ca, Mg analyses) 
Anions by IC (F, CI, N02, N03, S04) 
Ammonia (NH3) by spedrOQuant 
Phosphate (P04) by colourmetric analysis 
Chemical Oxygen Demand (GOD) by specl roquanl 
Suspended solids (TSS) 
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Chloride (GI) by titration (solutions) 

Chloride (CI) by tttralion (solids) 
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Thiocyanate (SCN) by IC 
Metals by AAS (solutions) 
Gold (Au) in CN solutions by AAS 
Silver (Ag) by acid digestion. AAS 
Arsenic (As) by Aqua Regia d igestion, AAS 
Mulli Acid digestion. AAS fi nish 
Acid soluble Cu, Co by Sulphuric Acid leach, AAS 
Aqua Regia digestion, ICP-OES finish 
Multi Acid digestion. lCP-OES finish 
Sodium Peroxide fusion, ICP-OES finish 
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APPENDIX B - NCN-ACCREDmO MEDICOS (continuel 

METHOD DESCRIPTION 

Semi quanta live ICP..()ES +ICP.MS scan, Aqua Regia digestion 
As, Hg. Se, Te by Aqua Regia digestion , ICP-MS finish 
Mufti Acid digestion, semi quantative scan, lCP-OES ... ICP-MS 
Multi acid digestion , ICP-MS 
Rare Earth Elements (REE) by Na202 fusion. ICP-MS 
Free acid titration 
Chloride (GI) by manual titration (Metallurgical) 
As 3+ by titration 
As 5+ by calOJlation 
lime (CaO) by titration 
lime (CaO). calculation after M S anatysis 
Ferrous (Fe2+) iron by titration (solids) 
Ferrous (Fe2+) iron by titration (solutions) 
Ferric (Fe3+) iron by diff (incL Fe total , Fe2+) - solids 
Ferric (Fe3+) iron by d iff (incl. Fe total, Fe2+) · solutions 
Iron (Fe) by titration (solids) 
Tin (Sn) by titration (solids) 
Zinc (Zn) by EDTA titration (solids) 
Hexavalent chromium (er6+) in solutions 
Manganese (Mn) by back titra tion 
V anadium (\I) by titration 
Chrome (Cr) by back titration 
Relative Density/Specific Gravity (by l e Chatelier flask) 
Bulk density 
Relative Density/Specific Gravi ty (by Helium pyncometer) 
Grain density 
Moisture (105 ' C) 
Ash/LOI (1 050 ' c) 
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SGS Ane/ytjcal Services Sooysans Is accredited by SANAS and conforms to the requirements of ISO/lEe 17025 for specific 
165111 as indicaled on the scope of accreditalion to be found at <http://Kanlls ,co.za> 
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-.1 ~ ',' ~'.;-' .r':~ PhU.1 ·ENV20 1 1~5 

!S&mpla Number J8".o1420.QDl J 8tt.ol420.002 JI".ot4ZO.OO3 JB11-o1420.~ J811-C114ZO.006 
Simple N_ U_ 

_. 
uatu UOOt. U01tt 

hramettr Un" LOR 

Put. pH and c.ootJuc tlvllf ,"d lD~ pH In loll M.lh,od 

Palla pH No~' , 0 B.2 B.' B7 B.7 B' 

Nnulrtlrllr,g POlentl •• (NP j Ml·tt>od . AS416' 

FIU' RatlflQ , 3 

S,mp:. Weigl! , 2.00 200 2CO 2.00 200 

Normali:y of r.aniSWd.sed Hel NOIJl1It 0103 0 .103 0.103 0 103 0 ' 03 
Volvrne of HCII!IGOed ml 20.00 20.00 40.70 2000 20.00 

Normalii.,. of .... nd. Cl.sed N,OH No unit 0 .106 :1.106 0'08 O,1oe 0 ' 08 
T~re of NaOH ml 17.6:J 11.90 2800 ' 910 18.00 

NP IS I(g C.c03lT Io.gcaCOJIT O.H) ' .9 '.' 36 OB9 38 

Simple Number JB11..o"20.00I JB11-01420.001 JB11-01420.ooI J811..()142D.OOt JB', .. CUOO.Ol0 
Saqlle ""1M .,,'1 "13' .,174 81101 ua212 

.~- Un'" LOR 

p..,t_ pH ' <'Id conductivity 'nd 10 ~1O pH In '01' Ml!lhod 

PUlli pH No unit '0 9.' ••• B.' B.9 B.' 

NaulraU"ng PotenlllllNPj MlIltlod AS.,1iIJ 

FIU ~1ng 

S.-T1ple We_ght 2" 2.00 200 2.00 2.00 

NOf ...... Uy cf lIand.-aH(l Hel No"",,' 0. 103 o lel 0.103 0,103 01 03 

Vo:ur.e of Hel I dded ., 20.00 2000 20.00 2000 2000 

NonNI~ty c! IIl.Ioda"dUd N.oti Not..n:1 0.1(6 0"" 0 ' 08 0',06 0.106 

Titte of N.OH ., 12.90 1510 17'" 18 10 18.50 
NP _ kg c:.c0 3IT 

" CaC03IT 
0.10 17 BB 57 30 2.' 

Simple NurnlMf J811.Q1420.D1 1 J811.Q1420.o12 J81 1.o142D,DU J811-Ot42D.014 JB11-01420.DlI 
samp.HUM ""'" U ..... U_ 0014' UOI U 

P.,.met" U_ LOR 

Pllte pH . "d c.onduclll/'lty .nel 10-. pH 10 soli Melnoo 

Pul.pH No unit ' .0 8 ' B7 B.B " 93 

H. ulrlUamU P o tlnll.IINPI Method "usn 

Fiu: RrJng • • J • 
Sltnple 'Ne':ftol: , 200 200 200 200 2.00 

NonNIl.ty 0( at.ndl rd isod Hel Nounil 0,103 0103 o 'OJ 0.103 0.10l 

Vowme of HCI ICded "' 20.00 20.00 4000 20.00 2000 

Normally of ItlndardiMd N.oH No un it O,IOB O,IOS 0.106 O.I OS 0.'1 06 

Titr.otNiOH ml 16,50 17,50 19.10 15.70 '8'" 
NP .. kg C.C03IT kgCICOUT 0.10 7.B " 52 .. 30 

., 
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(.;-rl <;''''", 'c; pn ... 1-ENV2011-t1S 

Slmr* Number JB11-014lO.0" J81t.o14ZO.D11 JBtt-01420.011 J811-01420.0, t J811.o' (20.020 
Slmp.Hame UOln ""'" ....... 81146 81,., 

,.,.metw Un" LOR 

Put" J)H .nd condu(Uy~ty Ind 10'\ pH In loll; ",1.lIli od 

Pute pH No .... l C ' .3 ••• ' .2 a. • •• 
NIUlrll lllHlQ Potenlill (HPJ Metnod "S"&9 

Flu ...... 3 

Sample " ..... :g.1 , 2.00 '" 2.00 200 200 

NOfIT\lIi:y c111...,a.diMd Hel Nounil 0.103 0.103 0.103 0.103 0.103 

Vo""'" of Hel .Oded ml 20.00 2.00 :/COO 2000 20.00 

Nom!. lity 01 '~l'ICSatdiMcl NeOH No .... 0. 100 • 1(" 0 ,106 o ~06 01'" 
TItre ~ N,OH ",I 15.70 "50 1900 ,.30 I.'" 
NP It k.g c,eo3IT kgC.C03fT 0.10 9.' ' .1 " 3.' .7 

lalnph Numbw J811-0142D.OZI J811-C11UO.OZZ JB11-O,4za.G21 J811.o'420.0Z4 Jll1..o14Z0.021 
Sam,.. NamII 0"07 ..... . .. " ..... ..... 

Pannl«.t Unb LOR 

p •• le pH Ind cOIlduchvlty Ind 10-" pH to 10,1 Mltthod 

P .. !e pH No U'li 10 ' .2 ' .2 .2 7 .• .' 
Nilltr.liling Po te ntblllNPI Me thod "54969 

Flu. Ral .ng 3 1 1 

Sample lNeigi'J 200 2.00 200 2.00 200 

Normality oI S'.ancWdieed Hel No unit 0.103 o ~ OJ 0103 0103 0.103 

Voune of Hel .Oded ml 419.00 2000 20.00 2000 20.00 

Notm.lity d 11lina-cliHd NIIOH No .... .it 0.106 0.108 o ~ 06 0 .108 01()6 

Ttleof NaOH ",I 39." 18.70 17 !:J 18.90 18.60 

NP ., kg CaC03/T kG C.C03/T 0.10 20 1.' ' .3 1.' 22 

Simple Hum ..... J8"..o,420.oa J811.o1·420.021 Ja".o,420.OH JII1,.o,4Z0.021 J1I11.o,420.0lCl 
SlIm,.. HarM .... , (047. .. ", E01l2 Et10' 

Puam.ur un .. LOR 

Pult pH iIIrut c.onduc:!I"lty and '0' pH m .GI! Metho d 

Pe.:, pH "ouM 1 0 83 ••• .' 79 7.' 

N'ult.n,ln; POI,nll,1 (NP) Method A!A86t 

Fizz RII.:ng 1 1 

Sample'MIIgM • 2.00 2.00 200 2.00 2.00 

NOf"Yulty at ItrIcia'CiHcl Hel NOIrI~ 0 103 0103 0.103 0 103 0 103 

VO:I..1Tl I of HCladdId ml 2000 2000 2000 2000 2000 

Norm.lily of ItM'ldlrdMCI N.oH Noun~ 0.' 06 0106 01()6 0.106 :J 106 

Titr.ofN.oH ml '" '' lB.5C "70 17.80 ,." 
HP f.I kg cac03IT kgcaCOJIT 0.10 2.7 2.' 

,. ' .3 27 
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' ;11-/,.,.., 'v PhI .. ,'£NV2011-oH 

s.mpte Number J8 11-"1CZO,O)1 Je11.(11UOA12 Je, '.o1420Jl31 JB11~4lO.034 J 8 1'-O'420.03' 
Sampll Hlme .... , .. ,28 E0132 .,,.. EOm 

P ..... nwter Uftit& LOR 

Pull ,H .nd c;ondUt lh.itr and 10,", pH In .oU M~lhod 

PI'" pH No unh ', 0 7.' ' .3 ••• •• ' .1 

N, .trthltng Potenl,at (HPI M.thod A5-oI'" 

Fizz Rl1ing 1 

s.m~ w.r;jY. • 2 00 2.00 200 2.CO 2.00 

Normality 0( stlndad_Md He l NOIJl.I 0.103 0 103 0 103 0.1al 0 103 

Voune of Hel ad:»:! ml 20,00 20 CO 20 00 2000 20 00 

Norme:i:y of .ternlWd.MCI NaOH Noa"l( 0 106 0 .108 0.106 0 106 0106 

Titre rf. NaOH ml 18.150 17.70 1e.50 ,. 90 16 00 

NP ., ~; CIIC03lT kg C.C0 3fT 0 10 22 ••• 7. " 7.0 

Sample Numblr J81t.(l 1420.lIlC J81'.(I14lO.0l7 JS11-O,cza.031 JB11 -O'420.ol • J811.o1,uo.04O 
SMlpIt Nlme ... " ., ... EOUt EO'" IE0342 

PlJ1Imeter " ok> LOR 

PUle pH 4Ind conduct,wlly I nd 10'!lt IJH In loll M,thQCJ 

Pas1epH No l.t:'I~ 1.0 ••• '. • . 7 6 .2 g., 

Nlutt'''''''Q POtll1hl'jNPJ M.thod AS .. ,,, 

Feu Ratng , • 
s.tnple We«/"l • 2.00 2.00 2.00 2 .00 200 

Normalky of ~ndardlMC Hel Nounil 0 103 0.103 0 .103 0 103 0.103 

Voune of Hel added ml 2000 904 ",0 2000 2000 2000 

Normat~y of It, nda-cbec: N,OH No unit 0.106 0 106 :1.1 06 0 .106 0.106 

TIIre of N,OH ml 15.20 " 150 '9.30 1910 1&.8J 

NP as kil C.C03IT kgceC03IT 0.10 " 170 0 .36 0." 70 

SImp'- Number J a11...o142C1.G41 J811..(1t420.M2 JB11.o1420.043 JB1t..(l t 420,04' J Bt1..(11420.G4I 
s..mple N&m. E029' ..,.. ...., , .. " .. '" 

P. ,.m ..... "ok> LOll 

Putt pH Ind conduC"'h" f"y I nd 10\0 pH In '011 Mllhod 

PIlI.e pH No 11m: ' .0 7 . 77 7 .• 67 ••• 
H'l.llnh"ng Po,",il., (NPI M. thod As..S69 

Fiu Rating 2 

Simple Wlig~ • >00 2.00 2 CO '" 200 

Normllily of startdlrdilecl HC! No un" 0 103 0 103 0 103 0.103 0.103 

Volume of HCI .cdell ml 2000 20.00 2000 31.50 2000 

Norm,hy oIltlfldlrdiled NeOH No unit tl,l OB 0,106 0 1'" 0106 0 1'" 
TIre 01 NIOH '" ~ S.8:) 18.20 1860 17.40 14 20 

NP II kg C.COJIT kg C.C03!T Ole u 3.3 22 35 14 
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METHOD SUMMARY 

"r" 1: ·~;':'.~r ~'= ~1·ENV201 1-G'1 

- .j' ,.,."'\ .. -------- r ,,~~1 ! 

I.;', ' ,('H, '" __________ _ 

IS InsLJfficienl sample for analylis. 
LNR Sample listed, but not received. 

This analysis il not CO'IIered by the scope of 
accreditation. 
Performed by outside laborntory. 

LOR Limit of Reporting 
1! Raised or lowerttl Limit of Reporting 

Samples analysed u received . 
Solid Hmples expressed on a dry weight basi • . 

'" 1',' 1.-,. 

OFH 
OFl 

ac result is above the upper tolerance 
ac result i. be!ow the lower lo:eranoa 
The sample wa. nol analysed fer this analyte 

This doaJl'T\erll is ]aauitd by the Company under its Glt'leral Conditions or Service aec:es,ible at 
oup I lwVNUgS comIterm. and conditlons htm . 
Attention Is drawn to the ~mit alion of [lability, IndemnifICation and jurisdiction 'Noes defined therein. 
WARNING: the sample(s) to which the findings recorded herein (the ·Flndings,,) relate was (were) draw and I 0( pJovieded by the Cl ient or by third 
party acting as the Client direction. The Company accepts no liability with regard to the origin or source from wtlict1 the S8I'T'IP'e (s) i. I are said to be 
extracted . 

Any unauthoriz.ed alteration. forgey Of falsification of the content or appt.rance of thia document Is unltWfuJ and oI'fenders may be perseclItad 10 the 

I" 
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MOONLIGHT IRON ORE TRIAL PITS PHASE 1 

1. GENERAL 

Hoppe Engineering Services were contracted by AMEC to undertake geotechnical investigations in 
the form of trial pits for the foundations of the mine inftastructure proposed for the Moonlight Iron 
Ore Project. 

Trial pits were excavated at the positions indicated on the drawings attached in Appendix A. A 
Garmin eTrex GPS unit was used to veri/)' the onsite locations giving an accuracy of +/- I.Sm. Where 
access was not available to the specified location for whatever reason the closest point possible was 
taken with all actual locations noted on the trial pit log sheets in Appendix B. 

2. TRIAL PIT ACCESS ARRANGEMENTS 

The Trial pit locations are located on three separate farms in the Marnitz area. Ferrum Cresent 
organised access with the property owners as required. 

3. EQUIPMENT 

A TLB wheeled backhoe was used for the excavation of the trial pits. This was provided by Ferrum 
Cresent for the necessary period to carry out the trial pits. 

4. TRIAL PITS USING TLB 

Trial pits were excavated as deep as possible only stopping due to refusal or the limits of the 
equipment. 

As far as practicable, excavated layers of differing material was kept separate for identification, 
logging and sampling. This also allowed the material to be backfilled in line with the hole profile. 

5. SAFE TRENCHING PROCEDURES 

No trial pits were left open at the request of AMEC, Ferrum Cresent and the property owners. 

Where access was required into the trial pits for observation and sampling, a safe working bench on 
I.Sm was provided. Where the pit reached 3m in depth a photo was taken from the safe bench height 
with the measuring tape extended from the top of the hole. 

6. GROUNDWATER 

As expected no groundwater was encountered in the trial pits. Recent hea'vy rains saturated the topsoil 
layer to a depth of 300-400mm below ground level. All holes were otherwise dry. 

7. DESCRIPTION 

Trial pits have been examined and logged by the as described by AMEC in accordance with 
internationally approved standards. 

Moonlight Iron Ore Geotechnical Investigation Trial Pits Phase 1 Page 1 
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All loose material, dust and foreign matter was removed trom the hole to allow the exposed surfaces 
to give a true representation of the insitu material. Geotechnical inspection and logging of the exposed 
surfaces was tben carried out. 

8. SAMPLING 

To undertake laboratory testing eacb material type encountered, excluding topsoil, required two bulk 
samples to be obtained. The sample size requested was 40kg for a sandy material and 50kg for clayey 
material, of which no clayey material were encountered. 

Where possible underlying rock samples were taken for reference with the geologists undertaking the 
bore hole core logging for the Moonlight Iron Ore Project. These samples can also be used as a 
reference if needed by AMEC. 

Metago have been contracted to design the tailings storage facility and return water dam and as such 
requested one of their engineers to inspect the flfst three trial pits in that area. Steve Van Neikerk 
attended site to inspect trial pit number 24, 25 and 26. At Steve's request tray samples were taken for 
Metago in respect to their scope of works. 

All bulk samples were bagged, sealed and clearly marked with the trial pit number and depth ready to 
be returned to the AMEC office in Johannesburg. 

9. PHOTOGRAPHS 

Once excavated, the hole was logged and photographed. For verification and future reference the 
profile and excavated stockpiles were photographed and have been labelled and attached to 
Appendix B with the trial pit profile logs. 

10.LOCATION 

All actual trial pit locations were captured by GPS and noted on the profile logs for future reference. 
All trial pits were located as close as practical to the specified points however in some cases due to 
farm fences or heavily vegetated areas the points differ by up to 200m. 

I1.BACKFILLING 

All trial pits were backfilled prior to moving to the following location. Each hole was backfilled 
according to the profile that were excavated with the topsoil being spread over the top and smoothed 
out to encourage vegetation regrowth and eliminate any safety hazard. 

Moonlight Iron Ore Geotechnical Investigation Trial Pits Phase 1 Page 2 
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Metago Environmental Engineers (Pty) Ltd 

APPENDIX C: GEOTECHNICAL LABORATORY TEST RESULTS 

Laboratory test results, undertaken by Civilab Testing Laboratories in May 2011 , include: 

Foundation Indicator Test Data 

Moisture Density Relationship 

Triaxial Test Results 

Falling Head Permeability Test Results 

Dispersive Test Results (Crumb, Double Hydrometer and Pinhole) 

Metago Project T020-04 
Report No.1 - Final 

Preliminary Design of the Tailings Storage Facility for the 
Proposed Moonlight Iron Ore Project June 201 1 





A SANAS accredited testing laboratory No T0062 
36/38 Fourth Street, Booysens Reserve, Johannesburg 2091 C . '1 a b 
POBox 82223, Southdale 2135 I V I 
Tel: +27 (0)1 1 835-3117· Fax: +27 (0)11 835-2503 
Email: jhb@civilab.co.za • Website: www.civilab.co.za Civil Engineering Testing Laboratories 

Foundation Indicator Test Data 
MOONLIGHT 
1039/F02/05/201 1 Date 

Sample No. C373 C372 Sample No. C373 C372 
Field Ref. No. TP22 TP 27 %Gravel 2 56 
Depth - - %Sand 75 32 

Sieve size %PassinQ % PassinQ % PassinQ %Silt 17 7 
75 100 99 %Clay 6 5 
63 100 99 NMC % Not Tested Not Tested 
53 100 99 liquid Limit 16 41 

37.5 100 97 Plasticity 
8 18 

26.5 100 94 Index 
19.0 100 89 Linear Shrink. 3.5 7. 
13.2 100 72 Overall P.I. 5 5 
4.75 100 53 Grading 

1.17 2. 15 
2.00 98 44 Modulus 
0.85 78 37 H.R.B. A-2-4 (0) A-2-7 (0) 
0.425 60 30 Unified SC GP-GC 
0.250 49 23 Weston swell 
0.150 36 16 (%) at 1 kPa 
0.075 25 11 Analysis as per method D422 of ASTM of 1985 

0.04 20 11 The results reported relate only to the 
0.02 16 9 samples tested. 
0.006 8 6 Documents may only be reproduced or 
0.002 6 5 published in their full context. 

I -1- C373 _____ C372 I 
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Particle Size (mm) 

I CI I Fine I Medium Coarse I Fine I Medium Coarse Fine I Medium Coarse I 
I ay I Slit I Sand Gravel I 

Remarks : 

Civilab (Proprietary) Limited. Registration No: 1998/019071107 
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36/38 Fourth Street, Booysens Reserve, Johannesbur(l 2091 
POBox 82223, Southdale 2135 
Tel : +27 (0) 11 835-3117 · Fax: +27 (0) 11 835-2503 
Email: ihb@civilab.co.za • Website: www.civi lab.co .za 

Civilab 
Civil En(lineering Testin(l Laboratories 

Moisture Density Relationship 
Project: MOONLIGHT 

Project No.: 1039/F02/05/2011 Date: 10 May 2011 

Field Reference: TP 27 laboratory Ref.: C372 

Depth (m): - Remarks : Untreated 

Description : -

Compactive Effort: Mod.AASHTO 

Percent Water Content (%): 

Drv Densitv (ko/m3
) : 

[Maximum Dry Density: 1874 kg/m3 Optimum Moisture Content : 13.8 % ~ 

1875 ... 
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/ 1\ 1865 

1860 / \ 
1 
~ 
~ 1855 
u; 
I: 

2; 
~ 
c 1850 
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12 12.5 13 

Analysis according to Method A7 of TMH1 of 1986. 
The results relate only to the samples tested. 

13.5 14 14.5 
Moisture Content (%) 

This report may only be reproduced or published in its full context. 
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36/38 Fourth Street, Booysens Reserve, Johannesburg 2091 
POBox 82223, Southdale 2135 
Tel : +27 (0) 11 835-3117 • Fax: +27 (0) 11 835-2503 
Email: jhb@civilab.co.za • Website : www.civilab.co.za 

Civilab 
Civil Engineering Testing Laboratories 

Moisture Density Relationship 
Project: MOONLIGHT 

Project No.: 1039/F02/05/2011 Date: 10 May 2011 

Field Reference: TP 22 Laboratory Ref.: C373 

Depth (m) : - Remarks: Untreated 

Description: -

Compactive Effort : Mod. AASHTO 

Percent Water Content (%): 4.8 

Dry Density (kg/m3
): 2158 

IMaximum Dry Density: 2195 kg/m3 Optimum Moisture Content: 6.9 % 

2t95 
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Analysis according to Method A7 of TMHl of 1986. 
The results relate only to the samples tested. 
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36 Fourth Str.,Booysens Reserve,Johannesburg 2091 
PO Box 82223,Southdale 2135 Civilab 
Tel :+27 (0) 11 8353117 
E·mail: jhb@civilab.co.za Website : www.civi lab.co .za 

Civil Engineering Testing Laboratory 

Triaxial C - --- . --- - .. Test R It ----.-
Project: MOONLIGHT Date Tested: 26/05/2011 
Batch No.: 1039/F02/05/2011 Laboratory Number: C372 
Field Sample Number: TP27 Depth (m) : 

This test was carried out in accordance with BS 1377:Part 8:1990 Clause 4,5,6,7 
Remarks: A Consolidated Undrained test on a remoulded sample tested saturated. 

SATURATION DATA Test No.1 
Saturation method: increments of cell· & back ressure 

50,70,100,100,100 
Final back pressure (kPa): 443.0 Final B parameter: 0.95 

CONSOLIDATION DATA 
Effective cons. Stress (kPa): 49.5 tl00 (minutes): 30 Side drains fitted : No 

Height Diameter Area Moisture Dry Unit Void Saturation Specific 
mm mm mm2 Content % Weight Ratio % Gravity 

INITIAL (Before saturation) 100.00 50.00 1963.50 8.2 1.770 0.6787 36 
2.971 

CONSOLIDATED 99.72 49.86 1952.56 22.8 1.785 0.6647 102 
FINAL (After shear) 92.75 51.70 2099.31 22.8 1.785 0.6647 102 

Determineu 

In itial pore pressure (kPa): 444.0 Final pore pressure (kPa): 443.8 Pore pressure dissipation: 20% 
': Measured dimensions; all other dimensions are calculated. 

SHEAR DATA 
Rate of strain (%/hour): 9 
Initial pore pressure (kPa): 443.5 Initial effective stress (kPa): 49.5 

Failure Criterion: Max. Effective Principle Stress Ratio 
Axial strain at fa ilure (%): 1.82 
Deviator stress (kPa): 133.4 Principle Stresses (kPa 
Excess pore pressure (kPa) : 25.0 al I al' I 0"3 0"3' 

Effective principle stress rat io: 6.442 182.9 I 157.9 I 49.5 24.5 
Deviator stress corrections: Membrane correction: 1.14 kPa 

Deviator Stress and dPore Pressure vs Strain Specimen Failure 

- Deviator Stress - - - d.Pore Pressure ------- Effective principle stress ratio 
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