FOUNDATION INVESTIGATION REPORT
CULVERTS, SUPPLEMENTARY EMBANKMENTS AND CUT SLOPES
HIGHWAY 11/17 RED ROCK TO NIPIGON
FROM 4.8 KM WEST OF HWY 628 TO 1.SKM WEST OF HWY 585
G.W.P. 647-89-00

Geocres Number: 52A-184
VOLUME 3/3

Report to

MMM Group Ltd.

Thurber Engineering Ltd.

2010 Winston Park Drive, Suite 103
Oakuville, Ontario

L6H 5R7

Phone: (905) 829 8666

Fax: (905) 829 1166

October 3, 2014
File: 19-1351-237

H:A19\1351\237 Hwy 11-17 Nipigon\Reports & Memos\Culverts, Supplementary Embankments and Cut Slopes (2014)\Final
Report\FIR\Culverts, Supplementary Embankments and Cut Slopes - FIR.docx

THURBER



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon Page i

TABLE OF CONTENTS - VOLUME 1/3

1 INTRODUCTION......otiitiiieiiesieste ettt e stve s veebeeba e saestbesesessseessaessaesssesssesssesssessseesseenens 1
2 SITE DESCRIPTION ...ccuoiiiiiiiiiieieectie ettt ettt ettt sta e st e v e evessveesteestsesaveesbeenveenseenseenens 1
3 SITE INVESTIGATION AND FIELD TESTING ......c..cooiiiiiiiiiie ettt 2
4 LABORATORY ..otietiiiieiie ittt ettt e ste st e ettt tee st e s stessseasseensaensaessaesseesssesssessseanseenseensesnns 2
5  DESCRIPTION OF SUBSURFACE CONDITIONS........c.coitiieiiiieieieeeereete e 3
5.1 Highway 11/17 EBL, Sta. 10+500 to 10+600 (AppendixX B).......cccovevvevrieieviiiicieieeneennn. 3
5.1.1 GONETAL ...ttt et et e et e e ta e e st e e etae e sbeeeabae e sbaesnbeeentaeesnneeenrnaenn 3
5.1.2 SANA Fll ..oiiiiiiiieeece ettt et e e et e e b e e e te e eeaeeenreeenenas 3
5.1.3 N2 1 L« B SRUUUPRR 3
5.14 STl ettt ettt bt b e et b e et e et e e erteetbeerbearbear bt esbtetaeetaearbeanras 4
5.1.5 Groundwater CONAILIONS ........cccveevuierrieriieriiesiesresreereereeseesreesreestresssesssessseesseessenses 4

5.2 Highway 11/17 EBL and WBL, Sta. 10+600 to 10+940 (Appendix C) .......ccvevvveevernnee. 4
5.2.1 GONETAL ...ttt ettt e e te e e ta e e s tbe e e tee e ebeeeabae e taeesereeeraeenn 4
5.2.2 (01N (31 PP 4
523 CIAYEY SHlE.itiiiiiiiieiiieiie ettt ettt e b e e b e e ste e s e e staessbessbeesseesseessaessaesssesssessseanns 5
524 Silt to Silty Sand to Sandy Silt.........ccccoiiiiiiiii 5
5.2.5 Groundwater CONAILIONS .......vieriiieiiieeiieeeiieeee et eeetee et e sreeeebeesbeeesaeeseseessneeessseens 5

53 Highway 11/17 EBL and WBL, Sta. 10+940 to 10+950 (Appendix D) .......cccceveervrnnnnne 6
5.3.1 (13115 1 USROS 6
53.2 e P TS 6
5.33 SANA Fll ..ot ettt b e st e et e e e sb e e ebaeetaeeenreeennnas 6
534 ST ettt ettt et e ent et e et e at e beeneenteene et etesntenteeseeneens 6
5.3.5 STIEY CLaY ettt ettt b ettt ettt sbe et sae e 7
5.3.6 N2 1 L« B PUU 7
5.3.7 LOWET Silt..ciiiiiiiiiciiciecee ettt e e e tb e e b e et e e steestaessbessbessbessseensaesnes 8
5.3.8 SANAY STIE ...ttt sttt nbe e 8
5.39 Groundwater CONAITIONS ........ccvieriieeriiieeieeeiieerreeeteeesaeesreeeereesreeesaeessseessseessseens 9

5.4  Off Highway 11/17, Sta. 10+965 Red Rock Road #9 (Appendix E) ......ccccevevvrivrirninnnnen. 9
54.1 (13115 1 USRS 9
5.4.2 SANA Fill.ocuiiiiiiiiiciceeee ettt ettt b e s eb e eab e e beesbe e aaessbeesbeenreas 9
543 OrZANIC SOILS ...ttt ettt et ettt e st 9
54.4 STIEY SANA ...ttt s 9
54.5 STIEY CLaY ettt sttt sttt 10
5.4.6 Groundwater CONAILIONS .........ccviecieeriierierreereereerteseeseeseeeseeseesseesseesssessseenseensens 10

5.5  Highway 11/17 EBL and WBL, Sta. 10+950 to 11+160 (Appendix F).......c..ccoevvrrvrnenne. 11
5.5.1 (<315 -1 OSSPSR 11
552 OTZANIC SIS ...eeutiniiiiieiiieet ettt st 11

[
AR

THURBER



Culverts, Supplementary Embankments and Cut Slopes

Highway 11/17 — Red Rock to Nipigon Page ii
5.53 SANA.....eoiiiieiieeie ettt et ettt ettt e b e b e b e et e e reestteeraeetbeesbeerbeenreanseenees 11
5.5.4 STIEY ClaY .ttt ettt ettt ettt e b e s bt e eat e ettt ebeeees 11
555 Silty Sand t0 SANd .......coeeviiiiiiiii e e e 12
5.5.6 Groundwater CONAITIONS ........cceieivieiiiiieiiieeiee e ereeeeireeere e et e e s veeeraeeseveeeeneeennas 12

5.6  Highway 11/17 EBL and WBL, Sta. 11+160 to 11+170 (Appendix G)........ccvevvervreneene. 13
5.6.1 (€315 1 RSO UUPSUUPSRRPSRI 13
5.6.2 o | USSP 13
5.6.3 SANA Fll ..ttt ettt et e st e e e ae e e sab e e e tae e taeesebeeenes 13
5.6.4 N E: V1 Ta B 1T B 1 LTSRS 13
5.6.5 1 O - PP 14
5.6.6 Lower Sand and Silt.........cccccieeiiiiieeieierie et sre e sebeesraennaes 14
5.6.7 Groundwater CONAITIONS ........ccvieiiieeriiieiiieecieeerteeeieeerreesreeesebeeebeeeeaeessseeessseennnes 15

5.7  Highway 11/17 EBL, Sta. 11+170 to 11+770 (AppendiX H).......ccceverircienreieierrenene, 15
5.7.1 (13115 1 TP 15
5.7.2 OFZANIC SOILS ...uviiiieiieriiecie ettt ettt e st e et e e e teestaessaessseesseesseesseesssessseenseensens 15
5.7.3 Silty Sand to SanAy Silt.........ccceeeiiiiiiiiieiieieee e e 16
5.7.4 STIEY ClaY .ttt ettt ettt ettt e b e s bt e ettt et be s 16
5.7.5 Sand and Silt to Sandy Silt........ccccocieviiiriiniie e 17
5.7.6 Groundwater CONAILIONS .........ccveecieeriierierresreereesteseeseesaeeseeseesseesseesssessseenseesens 17

5.8 Off Highway 11/17, Sta. 11+410 Landfill Road (Appendix I) .......ccccevvevierieniienirnnnnnns 17
5.8.1 (€311 1 SO UUPURPSRRPRI 17
5.8.2 OrZANIC SOILS ...ttt ettt et ettt et eeeas 18
5.8.3 Silty Sand to Sandy Silt.........ccccooiriiiiiirii e 18
5.8.4 11 O - PP 18
5.8.5 Groundwater CONAILIONS .........ccviervieriierieireereereeseeseeseesreeseeseesseessresssessseasseesses 19

5.9  Highway 11/17 EBL and WBL, Sta. 11+770 to 11+800 (Appendix J) ....c.ccoocveverrrnennn. 19
5.9.1 GONETAL ...ttt ettt e et e et e e s b e e s abeeesbbeesabeesateeessbeeanseeensaeensreas 19
5.9.2 PRAL ... ettt et e b e e e e rae e abeeeanes 19
593 T2 Ta B 25 1L U 19
594 STIEY ClAY 1euttiieiierieieeteestteetee et ete ettt ettt e e e s tb e e tbeesbeesse e taesseestaesssesssessseasseessensses 20
5.9.5 STl ettt et ettt e tb e tb et b e et e e raesrtentaeetbeetbeasbeerreenseenens 20
5.9.6 CLAYEY STIE ettt ettt e sb et s e sttt et e 21
5.9.7 Groundwater CONAITIONS ........ccvieivieeiiiieeiieeiee et ee et eeireesreeesereesreeeraeesereeeeneeeanas 21

5.10 Highway 11/17 EBL and WBL, Sta. 11+900 to 11+950 (Appendix K).........ccoevvrrvrneene. 21
ST 08 Y € 1< 1 ) 1 SRR PRR 21
5102 PRAL..eii et et e b e e e e e e tbeeatbe e e bae e tbeearbaeeraeenaaeanes 22
S5.10.3 0 SAnd Fill coeciiiiccece et ettt e te e s tnesana e 22
S5.004  SIIEY ClaY ..ottt sttt sttt 22
BT 0 T 3 1 USSR 23
5.10.6  Groundwater CONAITIONS .......ccvirvieirierieesiieseeeteereereesteesseesresseesseesseesseesseesssessseans 23

5.11 Highway 11/17 EBL and WBL, Sta. 12+070 to 12+080 (Appendix L) .......c..cceveeenrnnn. 24

[
AR

THURBER



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Page iii

T8 B 0 R € 1< 1 1<) v 1 USRS
S.T1.2 0 PeAL .. e
5.11.3  Silty Clay to Sandy Silt Fill........ccccoooeniniiininiinininiiciee
5014 Silty Clay ..ot
T I R T 1 PSS
S.01.6 LoWer Silty CIay ..ccovvecvieciiecieciicreeeeeecee e
5.11.7  Groundwater COnditions ...........ccceerveerieeerieenieeereeerveeevee e
5.12  Highway 11/17 EBL, Sta. 12+100 to 12+170 (Appendix M)...........
T 00 T € 155 1 1<) - Y PSS
5.12.2  Organic SOIlS.....ccvecieriierierierie ettt
S02.3 St e e eeas
5024 Sty ClaY..covccie ettt ettt
5125 LOWET Siltiuiiiiiiiciicceecee e e
5.12.6  Groundwater CONditions ............cccveeeerieereesvesereereesreeseesrenenes
5.13 Highway 11/17 EBL and WBL, Sta. 12+230 to 12+250 (Appendix
SA3. 1 GeNEIal...uciiiiiicie et e
S5.03.2  PeAL ...
5033 Sl e
S03.4 Sty Clay..ooceece et
S.13.5  Silty Sand ....ooevieiieieeee s
5.13.6  Groundwater COnditions .........c..cceevveerieereesieseeereesreeseesenenenns
5.14 Highway 11/17 EBL, Sta. 124270 to 12+420 (Appendix O)............
5041 GeNETaAl..ueeiiiiiciiiciieceeee e s
5.14.2  Sandy Silt Fill.....c.ooovioiiieieieceeeeeeeeee e
S.04.3 Sty Clay..cooiecciecieeieeeeiecierre sttt
S044  SANd.eiiiiiiiicece e
5.14.5  Groundwater COnditions .........c.coceeevveercreeenieenieeereeesveeevee e
5.15 Highway 11/17 EBL, Sta. 12+540 to 12+590 (Appendix P) ............
S5 1 GeNEIAl...eciiiiiiicieeeeeeee e
5152 Pl e
S.053 Sty Clay.ecocieccie ettt
5.15.4  Groundwater Conditions ...........ccceeevveerreeeiieenneeereeesreeevee e
5.16 Highway 11/17 WBL Sta. 12+730 to 12+900 (Appendix Q) ...........
S.06.1  GENEIAl....ooiiiiiicieeieeeeee e
5.16.2  Sand to Clayey Silt Fill .......cccccvveviiviiiriiiniecie e,
5163 PRt e e
5.16.4  SANd..ciiiiiiiiiceeee e e
5.16.5  Clayey Silt...cocoiiiiiiiiieieee e
S.16.6 Sty Clay...ccoeecieeeiieiieieierieree st
5.16.7  Groundwater CONditions .........c..cceevveerreereesvesneeveesreesseesenenenns

5.17 Off Highway 11/17, Sta. 13+100 Red Rock Road #8 (Appendix R)

1) JOT 28

THURBER



Culverts, Supplementary Embankments and Cut Slopes

Highway 11/17 — Red Rock to Nipigon Page iv
T 8 T € 1< 1 v 1 RS URP PR 34
5,172 Oranic SOILS...ceiiiiiieiee et ettt et 35
5073 Clayey Siltu..coeoiiieie et 35
S.07.4  SIEY ClAY ..ottt sttt ettt 35
SAT7.5  SANA. ittt et b e et b et eaeens 35
5.17.6  Groundwater CONAITIONS .......cccvirvierreerieesiiesitesteereereesteesseessresseesseeseesseesseessnessseans 36

5.18 Highway 11/17 EBL and WBL, Sta. 13+100 to 134300 (AppendixX S).......cccccevverveennenns 36
S8BT GONETAL...eiiiiiieiiecee et et ettt e e e te e e tb e e e ae e e tbeeearaaans 36
S.08.2  OrANIC SOULS...ceiiiiiieiieiieierie e ete et ettt e re e et e et e be et et e enreenbeeseestaesraennneans 36
SIB.3  SIIEY ClaY ittt ettt et eaeen 36
S84 SANA. .ttt ettt et e ae et e nteeneen 37
5.18.5  Groundwater CONAITIONS ......cevuuiruiiiiieieeiteestie ettt ettt sttt sbeesbeesaeesaeeens 37

5.19 Highway 11/17 WBL, Sta. 13+450 to 13+550 (AppendiX T).....cccoeeurrrierieeneeneerienienne 38
T L8 N € 15 1 Y PP 38
S5.19.2  OrAniC SOULS...ceiiiiiieiieiieierie ettt ettt e te e st e e teessaesnb e e s e enseeseestaesraennneans 38
S.09.3  SIIEY SANA coiiiiieie ettt ettt ee e 38
S.09:4  SIIEY ClAY ittt ettt ettt et et e ettt et e te et e st st e teeneentenseeneens 38
5.019.5 Sttt ettt b et e te et e re e st e seennenbeeseensensenseens 39
5.19.6  LOWET Silty SAnd.......ccvevieiiiiiiiieeieeie ettt srae s snneen 39
5.19.7  Groundwater CONAITIONS .......cccveeverriierieerieeiiesieereeteesieesseessressseeseenseesseesseessnessenns 40

5.20 Highway 11/17 EBL and WBL, Sta. 13+590 to 13+660 (Appendix U)..........ccevervrenenne. 40
S5.20.1  GONCIAL ...ttt sttt 40
5.20.2  OTANIC SOILS ...oviiiiiiiiieiteee ettt e 40
5203 SanAY STl ettt 40
52004 SIIEY ClaY .eiiieieeeeieeee ettt ettt ettt ettt ettt ne et et eeaeeeeneeeneen 40
S5.20.5  SANA. ittt ettt et be et et aeetenteeneen 41
5.20.6  Groundwater CONAITIONS .......evuuiruiiiiieieesttestie ettt ettt et te sttt esbeesbeesaeesaeeens 41

5.21 Highway 11/17 EBL, Sta. 13+875 to 14+100 and Highway 11/17 WBL, Sta. 13+875 to

144190 (APPENAIX V) etiiiiiiieiiieeiie ettt ettt e ettt stbe e e teeesebeeesvee e taeesaseesssaeessseeassseessesanseeesnes 42
52101 GENETAL ..eviiiiiieiiiciee ettt ettt e et e e e te e e tbe e e ree e taeeeabaaans 42
5212 OTANIC SOULS .ceviiiiiiiiieitetee ettt ettt e 42
S.21.3  SIEY ClaY ittt ettt et eaeen 42
5214 Gravelly Sand.......ccocooioiiiiiee ettt 42
T2 e T 5 1 L SRS PRSP 43
5.21.6  Groundwater CONAItIONS ..........cceuiiiiuiieiieeeiieeeieecteeeeeeeereeereeesireeeveeesaaeesereeeveeenes 43

5.22 Highway 11/17 EBL and WBL, Sta. 14+190 to 14+210 (Appendix W) ........ccoevvervrnenne. 43
S.22.1  GENETAL ..ottt ettt et 43
5222 OTANIC SOILS .ottt ettt ettt ettt ettt seeeneen 44
5223 SHIEY ClaY .eiiieieieeeieeee ettt ettt ettt ettt et e bt enteteeaeensenreeneens 44
5224 Sty SANA .oiiiiiiiiii e et sttt et 44
5.22.5  Groundwater CONAITIONS .......cccvieveerrierieeriiereesieeresteesteesstessresseeseeseesseesseessnessenns 45

[
AR

THURBER



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

5.23 Highway 11/17 WBL, Sta. 14+210 to 14+410 (Appendix X) .....cocovevrirreerennens
IR 0 N € 1< 1<) 1 (RSP SURRPRR
5.23.2  OraniC SOILS ...ccuiruiiriiiiiiienieiteeete e s
5233 SIEY ClaY ..ottt et
S5.23.4  SAN..eiiiiiiiicieceee e st a e naennees
5.23.5  Groundwater CONAItIONS .......ccvereverrirrierierieesieesieesresreereereeseesseesenesens

5.24 Highway 11/17 EBL and WBL, Sta. 14+720 to 14+760 (Appendix Y)...........
5241 GENETAL...oiiiiiiciiieie e e ettt e e e ar e
5.24.2  Organic SOUIS......ceeviiiiiieiiieiieieerteree ettt ennes
S5.24.3  SIEY Clay.ecoiecieiieeie ettt ettt b e aesaennees
S244 St st e b b e e rb e reeraenaes
5.24.5  Groundwater CONAItIONS .......c.ececvieeiireriiieeiiieerieeereeesieeeereeereeesereeereeenens

5.25 Off Highway 11/17 Sta. 14+800, Highway 628 (Appendix Z)........c.ccccverueeneen.
S25.1  GONEIAL....iiiiiciiiciieee ettt e e e e rees
S5.25.2  PRAL ..ttt et eates
5253 SHEY ClaY.icoieciieiie ettt e e sre e stae s taesar e e ebeesbeesreesaesenes
5254 Sttt ettt ne e nes
5.25.5 Sand to Gravelly Sand.........cccccooeveiiiiniiiininiiieeeeee e
5.25.6  Groundwater CONAItIONS .......ccueerverrerveeieerieesieesieesreseeereeseeseessaessnessnes

5.26 Highway 11/17 EBL, Sta. 14+900 to 14+930 (AppendiX AA).....ccccecvvereennene
S5.26.1  GENEIAL....eiiiiiiieiiecie ettt st s b e b e e sraerees
5.260.2  PRAL...oii et ba e et e e ab e e aa e e rbeeenres
5.260.3  SItY Clay..ooeeiiiiieieeeee et
5.26.4  Groundwater CONAItIONS .......ccueerverrerreeiierreesieesieesreseeereeseesseesseessnesnnes

5.27 Highway 11/17 EBL and WBL, Sta. 15+190 to 15+220 (Appendix AB)

S.27.1  GENEIAL...uviiiiiiiiciie ettt st st ebeerreesnaeraenreens
5.27.2  PRAL ..o e bbb e e baeeabeeeareas
5273 SItY Clay ..ottt e
5274 St bbb et ta b ae st ns
5.27.5  Lower Silt to Sandy Silt........cccceeiiviiiiiieiienieie e
5.27.6  Groundwater CONAItIONS .......cccvevvierieriieriieniesreereereesreesseessresressseesseeses

5.28 Highway 11/17 EBL and WBL, Sta. 15+725 to 16+250 (Appendix AC)

5.28.1  GENETAL..ueiiiiiiiiiieieeeeeeee e et e e aaeas
S5.28.2  Organic SOMlS......ccveciieciieiieriieiierie ettt ettt enreenrees
5283  SHEY ClaY.uiiiicieciieieeiiie ettt ettt ettt nbe e reennens
5284  Clayey Silt...ccciiiiiciiciice ettt s b e b et raestea s
5.28.5  SANd.eiiiiiiiiice e e e e b e e taaeenbaeeaas
5.28.6  Groundwater CONAItIONS ..........ccceieviieiiiieeiieeetee et eseeeesveeeereeeenes
5.29 Off Highway 11/17 Sta. 16+200, Median Connector (Appendix AD) ..............
S5.20.1  GONEIAL...ueiiiiiiiciie ettt st st e b e e rbeern e e raenreens
5.20.2  PRAL ..o et e b e e ra e e ebaeebraeeareas

THURBER



Culverts, Supplementary Embankments and Cut Slopes

Highway 11/17 — Red Rock to Nipigon Page vi
5.20.3  SHIEY ClaY.iioiiiieeieeieeieeeeter ettt et ste e st e s tae s tvessbeesbeesse e saessbessbeesbeesseeraesraenenanes 56
5.29.4  Groundwater CONAItIONS ......c.eeeevieeiiireriieeiieerteerreeesteeesbeesreeesreesreeessaeesssessssseenns 56

5.30 Highway 11/17 EBL, Sta. 16+390 to 16+410 and Highway 11/17 WBL, Sta. 16+430 to
16470 (APPENAIX AE)...iiiiiiiiiciieiieietecte ettt st e s e b e et e et e e taestbessbeesbeesseesseesseessneans 57
53001 GENETAL...viiiiieeiiicciee ettt et et e et e e st e e e be e e tbeeenreeerbaeenraeans 57
5.30.2  OTaniC SOILS ...couiruiiiiiieiieteetet ettt e 57
S5.30.3  SHIEY ClaY.iioieiieiieeieeieeeerteree ettt ettt e e e ssb e e be e e e teessaeenbeenseenseesaenraenanenns 57
5.30.4  Groundwater CONAITIONS .......ccvievierrierieesiiesteeteereereesteesteessresseasseeseesseesseessessseans 58
5.31 Highway 11/17 EBL and WBL, Sta. 16+820 to 16+900 (Appendix AF)........c..ccceeuen.. 58
T 0 B € 1< 1<) 1 USRS URRUPSRRUR 58
5312  PRAL .. ettt e b e et e e e te e e tbeeebaeeteeerreeeaes 58
BTG B T 3 11 A G - USRS 59
S314  SANA.eiiiiiciicce et e e b e bt bt et e tb e e b e erbeebeebeesraenarenes 59
5.31.5 Groundwater CONAItIONS ......c.eeeevieeiiireiieeeiieeeieerreeeseeesreeereeesereesreeessseessseesssseenes 60
5.32 Highway 11/17 EBL and WBL, Sta. 17+250 to 17+400 (Appendix AG) ..........ccoveun.. 60
5.32.1  GONETAL ..eviiiiiieiie e e ettt s b e e ete e e tbeeeaee e taeeaaraaans 60
S5.32.2  PRAL.ciciiciecee ettt e et e bt et e e raeesaeesteenbeanbeeraenaenns 60
5.32.3  SHIEY ClaY.iioiiiiiiiieie ettt ettt ere ettt e s taestvessbeesbe e st e taesabeasbeesbeesseebaesraenerenes 60
5.324 STt it et e et e e be bt e ta e tbeerbeerbeebeeeteestaenareens 61
5.32.5  SANA. it et et e e tbe e s b e e e taeestbeeebaeetteeanbeeenes 61
5.32.6  Groundwater CONAItIONS ..........cceuiieiiiieiiieeiieeeieecteeeeieeeete e et e eeereeebeeeetaeesereeeaneenes 62
5.33 Highway 11/17 EBL and WBL, Sta. 17+550 to 17+675 (Appendix AH) .........cccccvveun.e 62
T 1 T8 B € 1< 1 ) 1 RS UTPT PR 62
5.33.2  Crushed Gravel to Sand Fill.........cccooiiiiiiiiiiiiieee e 62
5.33.3  SHIEY ClaY ittt ettt 62
5334 SanAY Silt.c..ooiiiiiiei ettt 63
5.33.5  Groundwater CONAITIONS .......cccuieveeerierieerieesiesieereeteesteesseeseresreeseeseesseesseessnessenns 63
5.34 Highway 11/17 EBL and WBL, Sta. 17+720 to 17+750 (Appendix Al)........ccccveveveennns 63
5.34.1  GENETAL...oiiiiiieiii ettt et e et e e e bt e e tae e tbeeereeerbaeenraean 63
5.34.2  SANA Fill coooviiiiiiice et ettt eae e eteeeaaeens 64
5.34.3  PRAL .. e et e et b e e e te e e tbeesbeeeteeeaabeeaans 64
5344 SIIEY ClaY.iooieiieiiieieeiteeereerte ettt ettt ste e s ae e e s b e e be e seeseessaessseanseenseesaenreennnenns 64
5.34.5  Siltand Sand to Sandy Silt.........ccccceieriierieiieiieeie e 64
5.34.6  SANd..iiiiiiiiiii et e e ae e e tb e et e e e tbeesrbeeebaeetreeanraaenns 65
5.34.7  Groundwater CONAItIONS ..........coeuiieiiiieiiieieiie et ecreeeereeeereeereeeetreeeveeestaeesereeeaeeenes 65
5.35 Highway 11/17 EBL and WBL, Sta. 17+900 to 17+910 (Appendix AJ) ....ccccevvevvernrnne 65
T ST R € 155 1 ) - 1 PP 65
5.35.2  SANA Fill coeciiiiicece ettt eeaaesraesane e 66
5.35.3  OrgANIC SOILS...eeiuiiiiieiee ettt 66
5.35.4  SANA..iiiiiiiiiiic e et e et e et e e e tae e e beeebaeeareeareeenes 66
5.35.5  Groundwater CONAITIONS .......cccvieveerreerieeriieriesreeresteesieesseessressseeseeseesseesseessnessenns 66
A
AR

THURBER



Culverts, Supplementary Embankments and Cut Slopes

Highway 11/17 — Red Rock to Nipigon Page vii
5.36  Highway 11/17 EBL and WBL, Sta. 18+740 to 18+790 (Appendix AK).........ccceevvrunns 67
5.36.1  GONCIAL....eiiiiiiieie ettt sttt 67
5.30.2  PeAL..ocuiiiiiiciee et et ettt et et et e e et e eteeteeteeereeeaeeans 67
5.30.3  SHEY ClaY .ottt sttt 67
S5.36.4  SAN...eiiiiiiiiicie ettt ettt ee b e et e enbeenseetaenreennnenas 68
5.36.5  Groundwater CONAITIONS .......cccvervierrierieesieesieeeteereereesseesseeseresseaseesseesseesseessnessseans 68
5.37 Highway 11/17 EBL, Sta. 19+110 to 19+120 (Appendix AL) ....ccccccvvevviiviievieniecieeiens 68
5.37.1  GENETAL...eiiiiiiciiicciee e ettt st et e e e te e e etbe e s ree e tbeeearaaans 68
S5.37.2  SANA Fill coooiiiiiiceceeeeeee ettt et raesnne e 68
5.37.3  OTANIC SOUIS...ciiiiiiieiieiieieree ettt ettt e te e sttt e et estae st e e s e enseeseestaesraennneens 68
5374 Sty SANA c.iiiiiiiiiece e b e et rt e s taesaaeerreenaeenns 69
5.37.5  Groundwater CONAITIONS .......eeuiiuiiriieieentientie ettt ettt ettt et sbeeseeesieesaeeens 69
5.38 Highway 11/17 EBL, Sta. 19+190 to 19+330 (Appendix AM) ......ccccoevvrvenieeierereennene 69
T 178 B € 15 1 ) - 1 PP 69
S5.38.2  PRAL.ciciiiiiecee et e st e et e e b et e e ta e e raessaeenbeanbeereeneenns 69
5.38.3  Sand to Silty Sand ......c.ccovieiieiiiiiieiieeesee e sraesereeareens 70
5.38.4 Sttt et e e be e be e ta e tb e e b e eabeebeeetaestaeeaneens 70
5.38.5  Groundwater CONAItIONS ..........cccuiieiiireiiieeitieeciieecteeeeieeeereeereeeeireeebeeesreeesereeeaeeenes 70
5.39 Highway 11/17 EBL and WBL, Sta. 19+670 to 19+690 (Appendix AN) .........cceeeverennnne 71
T 1 N € 15 1 ) - 1 PP 71
5.30.2  OrANIC SOUIS....ccoiiiiiiiieiieierie et ere et ere et e ae s v e et e ebe e bt e tbeeebeerbeesbeereesaaesraeenreans 71
5.39.3  SANA Fill ceoiiiiiiiiice ettt e et e b e e e ta e etaeeenraeenes 71
5.39.4  Sand to Silty SAnd ........cocoiiiiiiiiiii e 72
5.30.5 St ittt sttt et e e raeanbeenbeenseetaentaennnenns 72
5.39.6  Groundwater CONAITIONS .......cccvievierreerieesiiesteereereereesteesseeseresseesseesseesseesseessnessseans 72
5.40 Highway 11/17 EBL and WBL, Sta. 19+730 to 19+770 (Appendix AO).......cccveeveuneene. 73
S5.40.1  GENETAL...viiiiiieiiieciee ettt et e e e st e et e e s be e e te e e tbeeerae e tbaeenraaans 73
5.40.2  OTaNIC SOILS ..oviriiiiiiieieee ettt s 73
5403 SANd Fill coooiiiiececeeeeee et st eestaesraesane e 73
S04  SANA...eiiiiiiiiicie et s e b e b e bt et e eb e e b e erbeebeebaenraenanenes 73
5.40.5  Silt to Silt and SANd.......cccveiiiiiiiiieiieeee et sraeeareens 74
S5.40.60  SIIEY ClaY..coiiiiiiieeie ettt ettt ettt e e e e veeabeeveebe e baestaeerbeesbeebeesteestaesane e 74
5.40.7  Groundwater CONAItIONS ..........cccviieiiireiiieeitieeereecreeeeeeeeteeereeestreeeveeestaeesereeereeenes 75
5.41 Highway 11/17 EBL and WBL, Sta. 20+860 to 20+880 (Appendix AP).......cccceveveeennne 75
I I R € 1< 1 ) 1 RSP TPTPRR 75
S541.2  Organic SOMLS ..ot ettt et s 75
SA13  SANd Fill coooiiiiicccce e ettt e ete e s tneeane e 76
5.41.4  Silty Sand to Silt and Sand to Sand...........cecceeriiriiiiiieiieee e 76
BT T 3 1 USSR 76
5.41.6  Groundwater CONAITIONS .......ccviivieirierieesieesteeteereereesteesseeseresreesseeseesseesseesnessseans 77

6 MISCELLANEOQUS ...ttt ettt ettt ettt e e veebeete e ta e s tbeeabeesbeeabeeteestaesaneesneeens 78
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ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 14+910 19R 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 502.0 E 206 779.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.01 - 2014.03.01 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH § S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
217.4 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 19 °
Frozen 217
216.6
0.8 Silty CLAY
Firm 2| ss| 6 o1 0 0 46 54
Brown
216
3 SS 4 o
215
.8
>>
214.7
27 END OF BOREHOLE AT 2.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 2.7m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
" Sensitivity 5" (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AA1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 102‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“ §
100 o T
90
80 ﬁ
70
60 f
50 /
40 J
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14+910 19R 1.07 216.33
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. MKE




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AA2
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl \)‘&
%

30 v

CL
2 /]

{ /
//
CL-ML MI-Ol MH-OH
o ML oL
20 40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14+910 19R 1.07 216.33
R
duly2014 . . Prep'd AN ...
.647-89-00 . THURBER Chkd. | MKE ...




MINISTRY OF TRANSPORTATION, ONTARIO

14+910 19R

PROP. HWY 11/17 EBL

PLAN

8 8 16m
L | | | {
SCALE 1:400
#ZHQWO 19R
PROPOSED GRADE
W PEAT
220 i / 220

N
9
215 f A 4 HA T 215
EXISTING GROUND MR N\USILTY _CLAY

SURFACE Firm
210 210
205 205
200 200
195 195

PROFILE ALONG @© HIGHWAY 11/17 EBL

8 16m
I | I | |

i
L
SCALE 1:400

METRIC

DIMENSIONS ARE IN METRES

AND/OR MILLIMETRES

UNLESS OTHERWISE SHOWN

DRAWING NOT TO BE SCALED |

1700mm ON ORIGINAL DRAWING 1

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING | SHEET

EASTBOUND LANES
(STA. 144900 TO 14+930)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

Al
Wy 585

LAKE
SUPERIOR

KEYPLAN

LEGEND

4

Borehole

Cone

N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
14+910 19R 217.4 5 425 502.0 206 779.4
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184

%]

z

(]

7]

e

[ DATE | BY DESCRIPTION

DESIGN SBP [CHK JPL [CODE [LoAD [DATE _OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 20

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS2).dwg

PLOTDATE: 10/1/2014 4:02 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AB

Highway 11/17 EBL and WBL
Sta. 15+190 to 15+220

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 15+196 42R 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 762.4 E 206 908.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.28 - 2014.02.28 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
C|lm| H 2125 © |SHEAR STRENGTH kPa =
ELEV DESCRIPTION == e <|Z2 = L — DISTRIBUTION
DEPTH <3 r >138 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
212.5 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 5 o
Frozen
212
211.8
0.7 Silty CLAY, trace sand
Firm to Very Stiff |
Brown 2 SS 3 . [}
A 4
21
3 Ss 2 ] 0 2 42 56
=R
+
Grey
4 Ss 1 q
% 209
ﬁ |
208
5 Ss 0 @ o
207
+
varved ﬁ
6| Ss| o o
206
@ +
205
occasional silt seams
7 Ss 1 % o
204
2.3
8 Ss 1 @ 203 q

Continued Next Page

+3 3. Numbers refer to

Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 15+196 42R 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 762.4 E 206 908.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.28 - 2014.02.28 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
Silty CLAY, varved, occasional silt
seams +
Firm to Stiff
Grey 202,
9 | SS 1 o
201
4
10 | SS 2 200 i 0 0 38 62
+
199
O
11 Ss 2 o
198
197.7 5.1
:
14.8 END OF BOREHOLE AT 14.8m.
BOREHOLE OPEN TO 14.8m AND
WATER LEVEL AT 1.8m UPON
COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)
2014.03.27 1.3 211.2
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario

THURBER
RECORD OF BOREHOLE No 15+203 21R 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 775.7 E 206 890.6 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.28 - 2014.02.28 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% (%)) é RESISTANCE PLOT& PLASTIC NATURAL LiQuD = REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV @ ¥ 2|2 5| © [SHEARSTRENGTH kPa =
DESCRIPTION == & < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE Y (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
213.1 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets 213
Dark Brown 1 ss 4
Frozen
212.3
0.8 Silty CLAY, trace sand
Firm to Very Stiff 1 |
Brown 2 ss 4 212
3 Ss 3 o
21
v
2.9
210
Grey
4 Ss 2 | 0 2 52 46
209 =+
5 Ss 5 o
208
n
207
6 Ss 1 [}
206 ¥
trace gravel
7 Ss 3 o 2 1 68 29
205
204
8 Ss 1 [}

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 15+203 21R 20F 2 METRIC
WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 775.7 E_206 890.6 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.28 - 2014.02.28 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT T I [
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
Sy wlsgz1 z ‘ ‘ ‘ . . wp w we| OE | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION 2] & =|1z2| E
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
203
+
9 | SS 0 ] o
202
4
201
10| ss | 1 o
200
+
199.4
13.7 SILT, trace sand
Loose 1 ss 3 °
Grey 199
198.8]  Wet
14.3 Begin DCPT at 14.3m.
198
197 k\
\
~
196.3 —
16.8 END OF BOREHOLE AND DCPT AT
16.8m.
BOREHOLE OPEN TO 16.8m AND
WATER LEVEL AT 2.5m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
" Sensitivity 7> (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario

THURBER
RECORD OF BOREHOLE No 15+210 01R 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 788.5 E 206 873.7 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.26 - 2014.02.26 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% z RESISTANCE PLOT& pLasTc  NATURAL Lup = REMARKS
O} o MOISTURE - T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
213.0 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 26 °
Frozen
2124
0.6 Silty CLAY, trace sand
Firm to Stiff
Brown 21 ss | 4 212 °
3 SS 4 o
211
1315
+
\V4 210
Grey
4 | SS 2 lo
209
+
5 Ss 1 o
208
+
207
6 Ss 0 [}
206
85
7 Ss 2 205 I o 0 0 42 58
§.3
203.9 204
9.1 SILT, trace clay, trace sand
g‘::;e 8| ss | 7 o 0 1 91 8
Wet

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation

Ontario

THURBER

WP# 647-89-00

RECORD OF BOREHOLE No 15+210 01R

LOCATION

Hwy 11/17 - Red Rock to Nipigon N 5425 788.5 E 206 873.7

20F2 METRIC

ORIGINATED BY _GA

Sensitivity

HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.26 - 2014.02.26 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |ReSiSTANCE PLOT e L C | Remars
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > < |2z =
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
202.3
10.7 Silty CLAY
Stiff
9 Ss 2
Grey 202
+
201
10 | SS 4 F— o
200
+
occasional silt seams
11| ss | 4 199 -
198.2 B.3
:
14.8 END OF BOREHOLE AT 14.8m.
BOREHOLE OPEN TO 14.8m AND
WATER LEVEL AT 3.0m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 15+213 21L 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 798.0 E 206 853.7 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.27 - 2014.02.27 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = o DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
213.6 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 10 °
Frozen
213.0
06 si 213
- ilty CLAY, trace sand
Firm to Very Stiff
Brown 2| ss | 4 o
212
3 Ss 2 H o 0 3 44 53
21 i.)
Grey
4 | SS 2 VA
210
i.s
209
5| SS 1 <
208 }
6 | SS 1 I lo
207
+
206
varved
7| Ss 1 o]
205 =15
occasional silt seams
8 | SS 0 e}
204
Continued Next Page 20
+3 3. Numbers refer to 15$5
"7 Sensitivity 10 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation

Ontario

THURBER

RECORD OF BOREHOLE No 15+213 21L

20F 2

METRIC

Sensitivity

WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 798.0 E 206 853.7 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.27 - 2014.02.27 CHECKED BY __ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT T I [
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION F|S| & = |lz8| & o DISTRIBUTION
DEPTH e >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
+
203
9| ss | 2 I | 0 0 44 56
202 6:
+
frequent silt seams
10| ss | 2 o
201
200.8
12.8 Sandy SILT IRB
200.5 .
13.1 END OF BOREHOLE AT 13.1m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 13.1m AND
WATER LEVEL AT 3.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario

THURBER
RECORD OF BOREHOLE No 15+218 35L 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 807.1 E 206 841.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.27 - 2014.02.27 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV SlB| ¢ | 2|28 & [SHEARSTRENGTHKPa - 2 | piSTRIBUTION
DESCRIPTION =l s > < |2z =
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
214.2 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
214
Dark Brown 1 ss 7 Y
Frozen
213.6
0.6 Silty CLAY
Firm to Stiff
Brown 2 ss 2 Heq
213
3 Ss 2
212
v .
Grey 211
4 SS 1 o
4,
210
varved
5 Ss 1 o)
209
+
208
6 Ss 1 [}
207 +
occasional silt seams
7 Ss 1 o 0 0 46 54
206
+
205
8 Ss 1 [}

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ontario

Ministry of
Transportation

THURBER

RECORD OF BOREHOLE No 15+218 35L

20F 2

METRIC

Sensitivity

WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5425 807.1 E 206 841.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.27 - 2014.02.27 CHECKED BY __ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAWPLES | ¢ 4 [RESISTANGE PLOT R R [
= 2 MOISTURE [
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
Sy wlsgz1 z ! ! ! ! ! wp w we| OE | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION F|S| & = |lz8| & o DISTRIBUTION
DEPTH e >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
204 +
9 SS 4 o
203.1
1.1 Sandy SILT, trace gravel 203
Grey
Wet
202.3
1.9 END OF BOREHOLE AT 11.9m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 11.9m AND
WATER LEVEL AT 2.7m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PERCENT FINER THAN

FIGURE AB1
GRAIN SIZE DISTRIBUTION
Silty CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3/8M/2" 34" 1" 11/2" 3"41/4" 6"
100 %/HV ] ' i :: L L kﬁ=* L L L L L L
90
?{ % ]/
80
o Z; /
50 / *
%/ A
40 y
e
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 15+196 42R 1.83 210.67
X 15+196 42R 12.50 200.00
A 15+203 21R 3.35 209.75
* 15+203 21R 7.92 205.18
® 15+210 01R 7.92 205.08
o 15+213 21L 1.83 211.81
R
Muly2014 . . Prep'd AN .
.647-89:00 ... THURBER Chkd. | MKE......




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AB2

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/8M/2" 34" 1" 11/2" 3"41/4" 6"
100 = - . ‘*__‘ Il ‘\ '4__. L L L L L L
90
80 /ﬂ
70 ﬁ/
60
50 /
40 /
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 15+213 21L 10.97 202.67
P4 15+218 35L 7.92 206.29
|
Wuly2014. . . Prepd AN .. .
647-89-00 THURBER Chkd. MKE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AB3

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106? 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100
90
80 #
70
60
50 /
40
30
20 /.,’
A
10 ./ g
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 15+210 01R 9.45 203.55
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. MKE




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AB4
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 v
[
CL <
X
A /
K
10 G /
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE ~ DEPTH (m) ELEV. (m)
e 15+196 42R 1.83 210.67
X 15+196 42R 6.40 206.10
A 15+196 42R 12.50 200.00
* 15+203 21R 1.07 212.03
© 15+203 21R 3.35 209.75
o 15+203 21R 10.97 202.13
[ |
duly2014 . . Prep'd AN ...
.647-89-00 . THURBER Chkd. | MKE ...




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AB5
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 -
o
*x
cL
20 ® /
A /
10 //
cL Ny
CL-ML p MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 15+210 01R 3.35 209.65
P4 15+210 01R 7.92 205.08
A 15+210 01R 12.50 200.50
* 15+213 21L 1.83 211.81
® 15+213 21L 6.40 207.24
Lo 15+213 21L 10.97 202.67
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd MKE




THURBALT 1237.GPJ 7/28/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE ABG6
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 y
X
cL
®

10 / /

cL |y

CL-ML / MI-Ol MH-OH

. ML oL
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 15+218 35L 1.07 213.15
P4 15+218 35L 7.92 206.29
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

SCALE 1:400
154218 35L 15+213 21L 154210 01R 154203 21R 15+196 42R
"' "' PROPOSED GRADE "' "' "'
PEAT EXISTING GROUND
A / SURFACE
2T — | 215
/1 T ANNN T T TR F
7 8 g R N wﬁ%v{:v/ N \

}-;é % 7/ 7 At *79.9./ 4 -~ T I T I I z _ MN ,;
21044944 12 o ¢ 71° 7 7/% 3 210
: ‘ “SILTY  CLAY 2 2 ,

] 1 (ﬁdE/SAND, 0CC. SILT SEAMS 1 5
1 1 Firm to Very Stiff 0 1 0
205 1 0 5 3 T 205
2 7 1
4 44
S ARﬁT‘fﬁ(f‘Fﬁ‘ﬁ4ﬁ444—% 2 00 I 2 I 0 )
200 MR AL 4 1 ! 200
SANDY_ SILT 4 ZeEEE 344ﬁr+#444444/ ?
TRACE GRAVEL \7\ \ 2
185 0 50 100 195

\siLT

TRACE CLAY, TRACE SAND

Loose

SECTION THROUGH CULVERT

SCALE 1:400

T8A AND

16m

\ SILT
TRACE SAND
Loose

188

DRAWING NOT TO BE SCALED

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING SHEET
EB AND WB LANES

CULVERT 18A AND 18B
BOREHOLE LOCATIONS AND SOIL_STRATA

NN\ Mmm GroUP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

1
KEYPLAN
LEGEND
‘ Borehole
$’ Barehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
154196 42R 212.5 5 425 762.4 206 908.4
15+203 21R 213.1 5 425 775.7 206 890.6
154210 01R 213.0 5 425 788.5 206 873.7
154213 21L 213.6 5 425 798.0 206 853.7
154218 35L 214.2 5 425 807.1 206 841.9
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

1700mm ON ORIGINAL DRAWING

GEOCRES No. 52A-184
12}
z
S
[}
e
[ DATE [ BY DESCRIPTION
DESIGN SBP [CHK JPL [CODE “[LoAD [DATE _OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [oWG 9

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237-Plan&Profiles(Culverts).dwg

PLOTDATE: 10/6/2014 8:57 AM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AC

Highway 11/17 EBL and WBL
Sta. 15+725 to 16+250

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
inistry o
Transportation . .
Ontario THURBER

RECORD OF BOREHOLE No 15+740 24R 1 OF 1 METRIC

WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 306.4 E 206 996.0 ORIGINATED BY _MKE

HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA

DATUM _Geodetic DATE 2014.02.17 - 2014.02.17 CHECKED BY JPL

DYNAMIC CONE PENETRATION
RESISTANCE PLOT = NATURAL

PLASTIC MOISTURE LiQuD

20 40 60 80 100 |™T oy M7 &
| 1 | 1 1 wp w Wi GRAIN SIZE
SHEAR STRENGTH kPa - ey DISTRIBUTION

O UNCONFINED  + FIELD VANE ¥ %)
® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
20 40 60 80 100 20 40 60 knm3 |GR sA s cL

SOIL PROFILE SAMPLES REMARKS

UNIT
WEIGHT

ELEV
DEPTH

DESCRIPTION

STRAT PLOT
NUMBER
TYPE
"N" VALUES
GROUND WATER
CONDITIONS
ELEVATION SCALE

221.7

0.0 ORGANICS, trace rootlets, trace
wood

Dark Brown

Frozen

221

trace silt, trace sand

LLeieiiiei ey
L

220.2

1.5 Silty CLAY, trace sand

Soft 220
3| Ss 3 F— q 0 1 35 64
Brown

Grey

219

K

217.4

43 END OF BOREHOLE AT 4.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 4.3m AND
WATER LEVEL AT 3.7m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 15+850 23R 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 416.4 E 207 002.4 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.17 - 2014.02.17 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% %) é RESISTANCE PLOT& pLasTc  NATURAL LiQuD = REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
226.3 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
——]
0.0 ORGANICS, trace rootlets —
Brown — 226
Frozen — ] 1) ss 5 ° N
—
— —
225.5 — ]
0.8 Silty CLAY, oxide staining
Soft to Firm > | ss 8 |
Brown
225
3 Ss 6 [}
224
4 SS 4 o
v
trace sand
Brown/Grey 5 | ss 3 223 o 0 1 50 49
222.5

3.8 END OF BOREHOLE AT 3.8m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 3.7m AND
WATER LEVEL AT 3.0m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 15+890 45L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5 426 460.8 E 206 937.2 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hand Shovel COMPILED BY AN
DATUM _Geodetic DATE 2013.11.13 - 2013.11.13 CHECKED BY___ sBP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESISTANGE PLOT .
E » < PLASTC | oRe vaup | 'E REMARKS
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION il Z |z E —o— DISTRIBUTION
DEPTH <3 b >3 5 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
234.1 w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
00 ORGANICS, roots and rootlets — 234
0.1
Dark Brown
Damp
END OF BOREHOLE AT 0.1m UPON
BEDROCK.
+3 % 3. Numbers refer to 15{2;5
Rl 5" (%) STRAIN AT FAILURE

Sensitivity




Ministry of
inistry o
Transportation . l

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

THURBER
RECORD OF BOREHOLE No 15+940 19L 10F 1 METRIC
WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 508.9 E 206 966.4 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hand Shovel COMPILED BY AN
DATUM _Geodetic DATE 2013.11.13 - 2013.11.13 CHECKED BY___ SBP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w |RESISTANGE PLOT = — A
E %) 6 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl =0 &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV |8 ¢ | 2[25| & [SHEARSTRENGTHKPa : 2 | DSTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.2 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ORGANICS, some sand, roots and —
0.2 rootlets, dark brown, damp
END OF BOREHOLE AT 0.1m UPON
BEDROCK.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 15+940 49L 10F1 METRIC
WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 510.9 E 206 936.5 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hand Shovel COMPILED BY AN
DATUM _Geodetic DATE 2013.11.13 - 2013.11.13 CHECKED BY___ SBP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w |RESISTANGE PLOT — REMARKS
w o, < PLASTIC LiQuD =
=z 8} LT MOISTURE wr| EE &
'6 n|<8 17} 20 40 60 80 100 CONTENT z 9
2lEl L] 82| 2 \ ‘ ‘ ‘ ‘ wp w we| 5¢ | cransize
ELEV L la| a 2 |2a| 2 [SHEARSTRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION 512 & 152 % |o UNCONFINED  + FIELD VANE
s|2|F ] Zlag| £ . Y (%)
ez z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
235.6 o w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 BEDROCK EXPOSED AT SURFACE.
+3 % 3. Numbers refer to 15{2;5
X 7> (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
inistry o
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 15+950 23R 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 516.1 E 207 009.0 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.17 - 2014.02.17 CHECKED BY JPL

DYNAMIC CONE PENETRATION

SOIL PROFILE SAMPLES | o w o | BN SONE FE . N
E %) 6 & PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lEl L] 82| 2 \ ‘ ‘ ‘ ‘ wp w we| 5¢ | cransize
ELEV Ol m o ) % a O |SHEAR STRENGTH kPa DISTRIBUTION
DESCRIPTION =l s > <5z = —o—
DEPTH § S [ > 35 § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
229.0 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 —
: ORGANICS, trace rootlets —
Brown —
1 Ss 5 D
Frozen — ]
— ]
— —
228.2 —
0.8 Silty CLAY, trace sand, trace rootlets
Stiff to Hard > | ss 9 228 =
Brown
Moist
oxide staining
3 Ss 14 | ] 0 1 45 54
227
2265 4 Ss 50/
25 END OF BOREHOLE AT 2.5m UPON 080
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.

BOREHOLE OPEN TO 2.4m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 15+990 45L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 560.6 E 206 943.8 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE Hand Shovel COMPILED BY AN
DATUM _Geodetic DATE 2013.11.13 - 2013.11.13 CHECKED BY SBP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL
E » < PLASTC | oRe vaup | 'E REMARKS
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV ilm| & J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION =l s & < |2z = L — DISTRIBUTION
DEPTH § S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
237.2 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 —
ORGANICS, roots and rootlets,
0.1 . )
occasional wood fibres
Dark Brown
Moist
END OF BOREHOLE AT 0.1m UPON
BEDROCK.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
inistry o
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 16+040 19L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 608.7 E 206 973.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.11.13 - 2013.11.13 CHECKED BY SBP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL - REMARKS
E %) 6 & PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 T GonTENT Wl S o &
Sy wlsgz1 z ! ! ! ! ! wp w we| OE | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
233.2 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
8-/ "\ ORGANICS: (50mm) Ty
233
Silty CLAY, some sand, trace 1 Ss 3 ~ D
organics
Soft to Stiff
Brown
2 SS 9 o)
232
AVA
231.6
23]-% SAND, some silt, trace gravel, 13| ss | T8 ©
- occasional bedrock fragments - 0.230
1.9 Very Dense
Brown
Moist

END OF BOREHOLE AT 1.9m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.

BOREHOLE OPEN TO 1.9m AND
WATER LEVEL AT 1.4m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+040 49L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 610.7 E 206 943.1 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2013.11.12 - 2013.11.12 CHECKED BY SBP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
= 2 MOISTURE [
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
gl L 9(ZE]| z ! ! ! ! ! wp w we| 5L [ cransize
ELEV DESCRIPTION '0_- o | A 2 S & g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH < 2|z >3 5 < | O UNCONFINED + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
236.4 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g9 ORGANICS, occasional roots and .
rootets, dark brown 1 ss 4
SAND, some silt, trace gravel, \v4 236
235.8 occasional wood fibres B
0.7 Loose
Brown
Moist
END OF BOREHOLE AT 0.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE OPEN TO 0.7m AND
WATER LEVEL AT 0.5m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 16+050 23R 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 615.9 E 207 015.6 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.18 - 2014.02.18 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | « W |RESISTANGE PLOT = — | Rewarks
E %) 5 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl =0 &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
230.3 o w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Soft
o]
Dark Brown ! Ss 4 230
Frozen
229.6
0.8 Silty CLAY, oxide staining
Soft to Firm 2 ss 6 °
Brown
229
3|85 | 5 o
Brown to Grey 228
4] ss | 3 0 0 54 46
5| 8s | 2 227
v
226
Grey
6 | SS 2 F——o
224.9 225
5.5 END OF BOREHOLE AT 5.5m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 5.5m AND
WATER LEVEL AT 3.7m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 16+090 35L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 659.7 E 206 960.4 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2013.11.12 - 2013.11.12 CHECKED BY SBP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES M W |RESISTANCE PLOT& NATURAL - REMARKS
W 5 PLASTIC o me vao [
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = o DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.1 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ORGANICS, occasional roots and — 233
rootlets, occasional wood fibres — °
2325 Loose — 1] ss 4
- Dark Brown (=~
0.6 Damp
Silty CLAY, some sand
Stiff to Very Stiff 2l ss | s 232 } } 0 0 3565
Brown
3 | SS 6 o
231
>>1
230.3

2.8 END OF BOREHOLE AT 2.8m UPON
AUGE REFUSAL ON PROBABLE
BEDROCK.

BOREHOLE OPEN TO 2.8m AND
WATER LEVEL AT 1.9m UPON
COMPLETION

Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
inistry o
Transportation . .

Ontario

THURBER
RECORD OF BOREHOLE No 16+150 20R 10F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 715.9 E 207 019.2 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.18 - 2014.02.18 CHECKED BY___ JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESISTANGE PLOT = . C | Remars
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
Ol m w J|l28 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION il Z |z E —o— DISTRIBUTION
DEPTH <3 b >3 5 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
231.4 o w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 4 13
Frozen 231
trace silt
102
2| ss| 6
230
229.7
1.7 Silty CLAY
3| ss | 1 —_—
Stiff to Very Stiff
Brown to Grey
229
4 Ss 0 o
5 Ss 0 228 o]
227
VA
6| SS| o g
226
33
7 | SS 0 225 o
$5
224
Grey
8| ss| o - 0 0 34 66
223
82
9| ss| o 222 o

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 16+150 20R 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 715.9 E 207 019.2 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.18 - 2014.02.18 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % :L:J RESISTANCE PLOT piastc | NATURAL Laup - REMARKS
= 2 MOISTURE [
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
Sy wlsgz1 z ! ! ! ! ! wp w we| OE | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION == > < |2z = L — DISTRIBUTION
DEPTH § s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
2
>>
221
220.7
10.7 Clayey SILT, some sand, trace
gravel 10| ss| 6 o 6 15 49 30
Loose
Grey
220.0 Saturated 220
1.4 END OF BOREHOLE AT 11.4m.
BOREHOLE OPEN TO 11.3m AND
WATER LEVEL AT 4.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 ., 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 16+175 34L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 744.4 E 206 967.0 ORIGINATED BY ES
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2013.11.12 - 2013.11.12 CHECKED BY SBP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT& e NATURAL oo - REMARKS
O} o MOISTURE - T
= onl<8| 3 20 40 60 80 100 T GonTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.0 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
Q.0 —
o5 ORGANICS: (100mm) 77
Silty CLAY, trace to some sand, 1 Ss 4 0 7 46 47
trace roots and rootlets
Firm to Very Stiff
Dark Brown
232 s+
Brown and Grey to Grey
2| Sss 5 o
231
.0
>>1
230
Sand seams and pockets 3 ss 2 °
229 11.0
4 Ss 1 I E | 0 0 26 74
228
227.4 5.0
f
5.6 END OF BOREHOLE AT 5.6m.
BOREHOLE OPEN TO 5.6m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PERCENT FINER THAN

FIGURE AC1
GRAIN SIZE DISTRIBUTION
Silty CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3/8M/2" 34" 1" 11/2" 3"41/4" 6"
100 **__ L L L L L L L L L L
90
80 A
70
60
U
50 J/
40 g/
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 154740 24R 1.83 219.89
X 15+850 23R 3.35 222.94
A 15+950 23R 1.83 227.17
* 16+050 23R 2.59 227.76
O] 16+090 35L 1.07 232.01
o 16+150 20R 7.92 223.46
R
Muly2014 . . Prep'd AN .
.647-89:00 ... THURBER Chkd. | MKE......




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AC2

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 /.,——!
x/g jm,/./’.'
90
80 » /.’
70 m/ ‘#
60 /
50 ,
40 O/
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+175 34L 0.30 232.72
P4 16+175 34L 4.88 228.15
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. MKE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AC3

PERCENT FINER THAN

Clayey SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 1‘02‘3 z‘t Z‘i 3/‘8"1/2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 l,
90 =
!/,t/'
80 /W
70 /
60
50 /./
40 L
30 //./
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+150 20R 10.97 220.41
|
uly 2014 . . Prep'd . AN .
.847-89-00. .. ... THURBER Chkd. | MKE. .. .




Hwy 11/17 - Red Rock to Nipigon

THURBALT 1237.GPJ 7/29/14

PLASTICITY INDEX

FIGURE AC4
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
o /
30 v
P
A
cL °
0 //
X /
10 G
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE ~ DEPTH (m) ELEV. (m)
e 15+740 24R 1.83 219.89
X 15+850 23R 1.07 225.23
A 15+950 23R 1.83 22717
* 16+050 23R 2.59 227.76
O] 16+050 23R 4.88 225.47
o 16+090 35L 1.07 232.01
[ |
duly2014 . . Prep'd AN ...
.647-89-00 . THURBER Chkd. | MKE ...




THURBALT 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AC5
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 1 -
cL A
2 //
b 4 /
10 /
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+150 20R 1.83 229.56
P4 16+150 20R 3.35 228.03
A 16+150 20R 7.92 223.46
* 16+175 34L 4.88 228.15
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

=G

—f----+—-o—-o——o——o—-o—‘J\—»——o— Tt + \
=

9{/

16+150 20R

i TR ——e 15+q=>0 23R i 164050 23R
, . |
THURBER ENGINEERING LTD.
3 3 3 3
i 7 : : g :
o] 0 © [¢e] _
7
| &
J___. PN
; i3
£
i PLAN
40 0 40 80m ®ﬁ LAKE
o SUPERIOR
SCALE 1:2000
. ®
=
15+740 24R 15+850 23R 15+950 23R 16+050 23R 16+150 20R 104020 CL (CON) KEYPLAN
LEGEND
" Borehole
$’ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
236 236 CONE | Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
PROPOSED GRADE Head Artesian Water
T Piezometer
232 %MN 232 90% Rock Quality Designation (RQD)
T TTANN]
EXISTING GROUND qmiszfffzzz§§§z§§2§§§§§§gz%%v&&&k&kk%#y S A/R | Auger Refuso
SURFACE AAANAANAAN W
C PEAT -] 6 w 7 7 NO ELEVATION NORTHING EASTING
d1 17 7 2 15+740 24R[  221.7 5 426 306.4 | 206 996.0
0 g/ : 15+850 23R 226.3 5 426 416.4 | 207 002.4
. 154950 23R 229.0 5 426 516.1 207 009.0
ST LAY 228 16+050 23R[  230.3 5 426 615.9 | 207 015.6
TRACE SAND, OXIDE STAININ 7 0 16+150 20R 231.4 5 426 715.9 | 207 019.2
/k@;oﬂ to Hard~ Y < 0 oo o eom | 232.1 5 426 7658 | 207 0225
A,
%27 ,
0
AR
224
0
~
’<A\
> 0
CLAYEY SILT " -NOTES-
SOME SAND, TRACE GRAVEL %7‘ 4 1) The boundaries between soil strata have been
Loose 6 established only at Borehole locations. Between
220 Boreholes the boundaries are assumed from
0 geological evidence.
0 2)This drawing is for subsurface information only.
; Surface details and features are for conceptual
TR illustration.
GEOCRES No. 52A-184
216 216
PROFILE ALONG @© HIGHWAY 11/17 EBL g
=}
40 0 40 80m  H 1:2000 2
= \ DRAWING NOT T0 BE SCALED | [ELomElE DESCRIPTION
[ 1700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE _[Loap [DATE  OCT. 2014
4 0 4 8 Vv 1:200 DRAWN _MFA |[CHK SBP |STTE [STRUCT ___JOWG 21

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No ©647-89-00

HWY 11/17 FOUR LANING
EASTBOUND LANES

(STA. 154730 TO 16+250)
BOREHOLE LOCATIONS AND SOIL_STRATA

SHEET

AN\ MMM GrouP

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS2).dwg

PLOTDATE: 10/1/2014 4:02 PM



MINISTRY OF TRANSPORTATION, ONTARIO

164175 34L A DIMENSIONS ARE IN METRES
\ AND /OR MILLIMETRES GWP No 64/-89-00
16+990 450 ‘16+090 - ‘ UNLESS OTHERWISE SHOWN [Ty 77777 FOUR LANING

154850 450 " 15+890 /45| ¢15+94o 49( ‘76“340 490 METRIC CONT No 2014-6026
S 2 & &
17
|

AN — SHEET
: _ll_ —— — —= : WESTBOUND LANES

R EW e —\— — _————— 1 ! (STA. 154880 TO 16+180)

\ — \ \ BOREHOLE LOCATIONS AND SOIL STRATA

t—————— —— 4+ + =t = + + + t + + + + t y

\ L \ #N\\ mmm Group
7?(:“:? Ii\vlv‘l i ?HESL W S — [ —_ \ \ ]777”77
—— S AT~~~ ! i | |

T T

THURBER ENGINEERING LTD.

S e 3 ﬁ )
(ve] (o)} ~— \ WV)’SE
+ + + + g
o o £ -S\L/» L
| &
=
PLAN
40 0 40 80m ®ﬁ LAKE
L | L | { n SUPERIOR
SCALE 1:2000
. N@%
KEYPLAN
LEGEND
‘ Borehole
$ Cone
15+890 45L 154940 49L 154990 45L 16+040 49L 16+090 35L 16+175 34L N Blows /0.3m (Std Pen Test, 475J/blow)
*’ ‘? ‘*’ * ‘? * CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
hva Water Level
Head Artesian Water
T Piezometer
240 240 90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
15+890 45U  234.1 5 426 460.8 206 937.2
== ORCANICS 154940 49 _ 2356 5 426 5100 | 206 936.5
<= Te s~ "
AT /\ T e 151990 450  237.2 5 426 560.6 206 943.8
230 7,7%\7\\ ) \ L 236 16+040 491  236.4 5 426 610.7 | 206 943.1
L o 164090 350  233.1 5 426 659.7 206 960.4
M\% 7\_(/{\, < BEDROCK PROBABLE BEDROCK PROPOSED GRADE e S350 STV W BT T
QN
TR,
ORGANICS N
PROBABLE BEDROCK /> , L N
== oo T f
e
SAND / 6 SILTY CLAY 5 EXISTING GROUND
SOME SILT, TRACE GRAVEL, OCC. WOOD FIBRES L f'fsoth:EvijDsmf SURFACE
Loose v %Y 2 -NOTES-
1) The boundaries between soil strata have been

o established only at Borehole locations. Between
228 228 Boreholes the boundaries are assumed from
D . geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184

224 224
PROFILE ALONG @ HIGHWAY 11/17 WBL
40 0 40 80m H 1:2000 %
; i i i i } W%EAW‘NGQNO(IR\TG?NEE SgﬁvaNDe { EESK?CTESBEY]CHK JPL [CODE DE]f(C)/T[‘)PT‘ON [DATE OCT. 2014
4 0 4 8 vV 1:200 m DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 22 -
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AD

Off Highway 11/17 Sta. 16+200

Median Connector

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 10+020 CL (CON) 10OF1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 765.8 E 207 022.5 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.18 - 2014.02.18 CHECKED BY JPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > <5z =
DEPTH é S [ > 35 § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
232.1 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets 232
Dark Brown 1 ss 6 °
Frozen
2314
0.8 Silty CLAY, trace sand, oxide
staining
Soft to Firm 2| ss 7 231 2
Brown to Grey
3 Ss 7 o 0 1 56 43
230
4 | SS 2 =l
v
229
5 Ss 1 [}
228
6|Ss| o I I
227
226.1
6.0 END OF BOREHOLE AT 6.0m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 5.8m AND
WATER LEVEL AT 3.0m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AD1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
L

108
I I

4 3 3/8M/2" 34" 1" 11/2"
L Ll Ll I

Size of openings, inches

3"41/4"6"
L

100

90

80

70

60

50

40

30

20

10

0.0001 0.001 0.01 0.1 1

GRAIN SIZE, mm

10 100

SILT and CLAY FINE | MEDIUM | COARSE

FINE COARSE

COBBLE

FINE GRAINED SAND

GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE
° 10+020 CL (CON)

DEPTH (m)
1.83

ELEV. (m)
230.29

L
AR
THURBER




THURBALT 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AD2
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl = \)‘&
)

30 y

cL
2 /

° /
//
CL-ML / MI-Ol MH-OH
. ML oL
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
° 10+020 CL (CON)  2.59 229.52
P4 10+020 CL (CON) 4.88 227.24
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

CONT No 2014-6026
GWP No 64/-89-00

UNLESS OTHERWISE SHOWN

HWY 11/17 FOUR LANING | SHEET
MEDIAN CROSSOVER
AT 16+200

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

PLAN

LAKE
SUPERIOR

~ >
SV
-

KEYPLAN

OLld+91 ‘ +
[
o+l Il ‘womzo CL (CON) CONNECTOR
—
m
=
~
og|i+91 S
>
=
T
a
o
[as
N_5|426 750 | &
8 0 8 16m
L | L | {
SCALE 1:400
’womw CL (CON)
PROPOSED GRADE
235 \ PEAT 235
N
7\ [ WA
230 2 230
EXISTING GROUND 7 1 SILTY CLAY
SURFACE 0 TRACE SAND, OXIDE STAINING
R Soft to Firm
225 225
220 220
215 215
210 210
205 205

PROFILE ALONG ¢ MEDIAN CROSSOVER AT 16+200

8 0 8

L | L |

16m
]

|

L
SCALE 1:400

GEOCRES No. 52A-184
%2}
z
<)
@
]
DRAWING NOT TO BE SCALED | DATE | BY DESCRIPTION
700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG_ 31

LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
104020 CL (CON) 232.1 5 426 765.8 207 022.5
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS2).dwg

PLOTDATE: 10/1/2014 4:04 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AE

Highway 11/17 EBL and WBL
Sta. 16+390 to 16+470

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 16+400 02R 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 966.5 E 207 017.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.05 - 2014.03.05 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | « W |RESISTANGE PLOT = — | Rewarks
E %) 5 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El=s] & =|z2| E ——o—— DISTRIBUTION
DEPTH <[] F >3 8| < |© UNCONFINED + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
234.2 o w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets 234
Dark Brown 1 ss 6 o
Frozen
233.6
0.6 Silty CLAY
Firm to Stiff
Brown 2 ss 6 °
233
3| 8s | 4 I ol 0 0 59 41
Grey 232
4 Ss 2 o
231
5| SS 1 b
+
\V4 230
varved
6|SS| 0 q
229
414
+
228
7185 | 3
(o)
227.6
6.6 END OF BOREHOLE AT 6.6m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 6.6m AND
WATER LEVEL AT 4.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 16+404 13R 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5426 969.8 E 207 029.0 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.05 - 2014.03.05 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.6 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 9 q
Frozen
233.0 233
0.6 Silty CLAY, trace sand
Firm to Stiff
Brown 2| ss | 4 o
varved 232
3| Ss 3 I
8
231
Grey
4 SS 2 o
230
4.5
229
5| SS 1 e}
228 6.1
occasional silt seams
6 Ss 2 — o 0 1 39 60
226.9 227
6.7 END OF BOREHOLE AT 6.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 6.7m AND
WATER LEVEL AT 3.0m UPON
COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)
2014.03.27 1.1 2325

+

3

X

3.

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 16+440 01L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5427 006.7 E 207 017.5 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.19 - 2014.02.19 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
232.5 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets, trace wood
Dark Brown 13
1| Ss 6
Frozen !
232
2|ss| 3 b
231.0 231
1.5 Silty CLAY, sandy
Firm 3| ss | 2 ° 0 28 41 31
Grey
trace sand
4 ss | 3 20 o
5| 8s | 1 Jo
229
3.1
¥
228
6 | SS 2 0
227 46
+
7| Ss 2 el
226
225.5
7.0 END OF BOREHOLE AT 7.0m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 7.0m AND
WATER LEVEL AT 3.0m UPON
COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)
2014.03.27 0.4 2321

+

3

X

3.

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 16+450 17L 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5427 017.7 E 207 002.2 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.19 - 2014.02.19 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION == > < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
232.9 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets, trace wood
Dark Brown 1 ss 4 22
Frozen
232 s
2 Ss 6
2314
1.5 Silty CLAY, trace sand
Firm to Stiff 3 ss 5 °
Grey 231
4 | SS 1 I Jo
230
5 Ss 0 [}
229
2.3
AVA
6| 8ss| 0 228 q
227
7 Ss 0 $ 0 1 31 68
226
8 Ss 52 225 o
224.8
8.1 END OF BOREHOLE AT 8.1m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 7.9m AND
WATER LEVEL AT 4.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 16+460 34L 1 0OF 1 METRIC
WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5427 028.8 E 206 985.9 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.19 - 2014.02.19 CHECKED BY____ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w |RESISTANGE PLOT = — A
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION Els| & =|z2| E ——o—— DISTRIBUTION
DEPTH e >138| < |© UNCONFINED -+ FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
233.2 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 PEAT, trace rootlets, trace wood
Dark Brown 1 ss 4 233 ®:
Frozen
2| ss| 2 °
232
231.7
1.5 Silty CLAY, trace sand
Stiff to Firm 3 | ss 2 1 i
Grey
231
4 Ss 0 o
230
5|88 | 0 o
51
229
v
6| SS| 0 ¢4 0 2 37 61
228
227
7188 | 0 o
4.1
+
226
8| ss| o o
225
224.6 3
8.7 END OF BOREHOLE AT 8.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 8.5m AND
WATER LEVEL AT 4.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PERCENT FINER THAN

FIGURE AE1
GRAIN SIZE DISTRIBUTION
Silty CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3/8M/2" 34" 1" 11/2" 3"41/4" 6"
100 g L ke // L L L L L L L L
A
o ¥ ﬂ
¥ }V )
80
70 f
60 ’// //
A
50 % / /(
40 /(
30 ‘/
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 16+400 02R 1.83 232.37
X 16+404 13R 6.40 227.20
A 16+440 01L 1.83 230.70
* 16+450 17L 6.40 226.52
® 16+460 34L 4.88 228.37
R
Muly2014 . . Prep'd AN .
.647-89:00 ... THURBER Chkd. | MKE......




Hwy 11/17 - Red Rock to Nipigon

THURBALT 1237.GPJ 7/29/14

PLASTICITY INDEX

FIGURE AE2
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30
o 7
®
cL z
o /
*
10 G /
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE ~ DEPTH (m) ELEV. (m)
e 16+400 02R 1.83 232.37
X 16+400 02R 3.35 230.85
A 16+404 13R 1.83 231.77
* 16+404 13R 6.40 227.20
® 16+440 01L 3.35 229.18
o 16+450 17L 2.59 230.33
[
duly2014 . . Prep'd AN ...
.647-89-00 . THURBER Chkd. | MKE ...




THURBALT 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AE3
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
A /
30 P
CL
2 /
X /
//
10 o ‘ /
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+450 17L 6.40 226.52
X 16+460 34L 1.83 231.42
A 16+460 34L 4.88 228.37
|
Auly2014 . . Prep'd | AN ...
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

e N METRIC
X
OQN DIMENSIONS ARE IN METRES CONT NO 201 4_6026
AND /OR MILLIMETRES GWP No 647-89-00
WESTBOUND LANES
\ CULVERT 24A
(¢ 9 BOREHOLE LOCATIONS AND SOIL STRATA
B
'A\\ MMM GROUP
16+ 1
x9 ApR+4 AR
OI/ »\/\\/ THURBER ENGINEERING LTD.
X N
© S
A & [}
o O
L \ |
P v
= 43
\ <
\ <
\ % &
N o
Qe @) o
4
\ e LAKE
\ /\ SUPERIOR
8 0 8 16m 1
e e
SCALE 1:400 KEYPLAN
LEGEND
" Borehole
$’ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
16+460 34L 16+460 29L 16+450 17L 16+440 01L 16+435 CL )
_‘_ _d;_ _‘_ _._ _‘_ PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
240 240 90% Rock Quality Designation (RQD)
PROPOSED GRADE A/R Auger Refusal
/ﬁ NO ELEVATION NORTHING EASTING
235 =] 235 16+440 O1L|  232.5 5 427 006.7 | 207 017.5
N | N \ vor(27/14 | 16+450 17L] 2329 5 427 017.7 | 207 002.2
200 9 Poooo DOOOOOOPEAT A = > e — - EXISTING GROUND 16+460 34L|  233.2 5 427 028.8 | 206 985.9
2 3 N3 b 2 SURFACE 164435 CL 233.0 5 427 002.0 207 018.2
0 f AT 2 pi 3
230 0 0 S OIAL LS s 230 16+460 19L 235.0 5 427 028.2 | 207 000.9
0 /Z ) SILTY CLAY f 0 Teris0 29 | 2342 5 427 0288 | 206 9909
) ° TRACE SAND 2 0
0 0 Stiff to Firm 9 '
22ﬁ D %) /Y/WJ///‘//‘( AR 225
o) v AR AR
AR
UA/RE?TW
220 220
-NOTES-
1) The boundaries between soil strata have been
established only at Borehole locations. Between
215 215 Boreholes the boundaries are assumed from
geological evidence.
2)This drawing is for subsurface information only.
_Surfoce_ details and features are for conceptual
210 210 illustration.
GEOCRES No. 52A-184
SECTION THROUGH CULVERT 24A £
8 0 8 16m s
| DRAWING NOT TO BE SCALED | | DATE | BY DESCRIPTION
SCALE 1:400 [ 700mm ON ORIGINAL DRAWING | DESIGN _SBP [CHK JPL [CODE _[Loap [DATE OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 10

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237-Plan&Profiles(Culverts).dwg

PLOTDATE: 9/30/2014 3:38 PM



MINISTRY OF TRANSPORTATION, ONTARIO

\x DMENSONE ARE NCMETRES CONT NO QOW 476026
AND /OR MILLIMETRES GWP NO 647789700
Ol¥t+9l -1 UNLESS OTHERWISE SHOWN HWY 11/17 FOUR LANING SHEET
EASTBOUND LANES
CULVERT 248B
] 16+404\' P 16+¢ X BOREHOLE _LOCATIONS AND_SOIL_STRATA
00%H+91 — _ 1
1 \ g ' N
THURBER ENGINEERING LTD.
|
0B¢H9lL e
— —
m m
= o |
~ =
~. ~
N 5 426 9B0 —— — i
osghal > - z L
=
T T
%‘ % \" LAKE
o SUPERIOR
(A [al

PLAN

8 0 8 16m
! | Il | ]
|
L
SCALE 1:400 KEYPLAN
LEGEND
‘ Borehole
$ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
16+400 02R 16+404 13R 16+405 19R
*» * A*» A/R Auger Refusal
NO ELEVATION NORTHING EASTING
16+400 02R 234.2 5 426 966.5 207 017.8
16+404 13R 233.6 5 426 969.8 207 029.0
240 240 16+405 19R 232.5 5 426 970.4 207 035.1
EXISTING GROUND
SURFACE
PEAT
T~ 235 N / N W 235
\A S R VT I R \
s é Mar 27/14 g T KU ]
1 1
230 0 2 230
w ‘ PROPOSED GRADE
1
AR 4
7 I _NOTES-
225 MR A 225 1) The boundaries between soil strata have been
SILTY CLAY / \ SAND established only at Borehole locations. Between
TRACE SAND, OCC. SILT SEAMS SOME SILT, TRACE GRAVEL Boreholes the boundaries are assumed from
Firm to Stiff geological evidence.

220 220 2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184
SECTION THROUGH CULVERT 24B 2
Q
8 0 8 16m s
L | L | ]
! | | DRAWING NOT TO BE SCALED | * [ DATE | BY DESCRIPTION
SCALE 1:400 [ 700mm ON ORIGINAL DRAWING | DESIGN_SBP [CHK JPL [CODE [LOAD [DATE_OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DOWG_ 11

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(Culverts).dwg

PLOTDATE: 9/30/2014 3:38 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AF

Highway 11/17 EBL and WBL
Sta. 16+820 to 16+900

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 16+825 33R 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5427 388.6 E 207 076.9 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.20 - 2014.02.20 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAVPLES | o ; RESISTANCE PLOT T, | Rewarks
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El=s] & =|z2| E ——o—— DISTRIBUTION
DEPTH S|S|F >3 8| < |© UNCONFINED + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
242.0 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 3 °
Frozen
241
2| ss | 12 °
240.5
1.5 Silty CLAY, trace sand
Erown 1 Gro 3fss |6 i
y 240
Grey
4 | SS 3 I Ip
239
5| 8s | 2 o
238 5
>>
v
6 | SS 1 I | o 0 0 43 57
237
236
235.6 7| ss | s4 °©
6.3 END OF BOREHOLE AT 6.3m UPON
AUGER REFUSAL.
BOREHOLE OPEN TO 6.2m AND
WATER LEVEL AT 4.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
N 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 16+857 CL 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5427 422.7 E 207 046.0 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.19 - 2014.02.20 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
242.7 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, organics, trace rootlets
Firm 262
Dark Brown ! ss 5
Frozen
242
trace silt
Dark Brown/Grey 2 ss 6 173
241.2
1.5 Silty CLAY, trace to some sand
Firm to Stiff 24 103
3| Ss 6 | S
Grey
4 SS 2 o
240
5| SS 1 H e
239
?.3
238
6 SS 1 z o
4.8
237
7 SS 1 9
236
7
>>1
235
8 Ss 5 Ho 0o 11 71 18
234
233.6
9.1 SAND, some silt, some gravel
Compact to Dense 9 ss 2 q
Grey o
Wet o 233

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
inistry o
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 16+857 CL 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5427 422.7 E 207 046.0 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.19 - 2014.02.20 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w |RESISTANGE PLOT = — A
E %) 6 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl =0 &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
O lm w J|l28 O |SHEAR STRENGTH kPa =
ELEV DESCRIPTION F|S| & |z = —o———i DISTRIBUTION
DEPTH <3 b >3 5 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
occasional cobbles 232
10| ss | 39 o 20 57 23
(SI+CL)
231.0 i 524

"7 END OF BOREHOLE AT 11.7m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 11.4m AND
WATER LEVEL AT 4.9m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 16+875 23L 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5427 442.2 E 207 024.3 ORIGINATED BY MKE
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.02.21 - 2014.02.21 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
o 2|25| S |SHEAR STRENGTH kPa =
ELEV DESCRIPTION == e <|Z2 = L — DISTRIBUTION
DEPTH <3 r >138 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
2431 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace clay, trace rootlets 243
Dark Brown 1 ss 7 °
Frozen
2 Ss 11 242
A 4
trace silt
Brown 3 ss 3 °
240.9 241
21 Silty CLAY, trace sand
Firm to Stiff
Grey 4|ss| 3 14
240
5 Ss 2 [}
57
239 a
6 Ss 1 ] O 0 1 30 69
238
2371
5.9 END OF BOREHOLE AT 5.9m UPON

AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 5.9m AND
WATER LEVEL AT 1.2m UPON
COMPLETION.

Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH (m) ELEV.
(m)
2014.03.27 1.2 241.9

+

3

X

3.

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PERCENT FINER THAN

FIGURE AF1
GRAIN SIZE DISTRIBUTION
Silty CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
722 190 GAOSO 4‘0 30 1‘6 102‘3 i Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4" 6‘
100 = ATy
90
v / il
80 N
o / ?/ﬂ
. v e /
50
¢
40 £
30 {
0 x/
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 16+825 33R 4.88 237.11
X 16+857 CL 7.92 234.78
A 16+875 23L 4.88 238.18
R
Muly2014 . . Prep'd AN .
.647-89:00 ... THURBER Chkd. | MKE......




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AF2

PERCENT FINER THAN

SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106? 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100
% ‘/..OQ
80 T
/‘/o/
70 -
60 /
50 /
40
30
®
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+857 CL 10.97 231.73
|
uly 2014 . . Prep'd . AN .
.847-89-00. .. ... THURBER Chkd. MKE




THURBALT 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AF3
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 7
cL z
2 /
* /
o] /
10 /
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 16+825 33R 2.59 239.39
P4 16+825 33R 4.88 237.11
A 16+857 CL 1.83 240.88
* 16+857 CL 3.35 239.35
® 16+857 CL 7.92 234.78
Lo 16+875 23L 2.59 240.47
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd MKE




THURBALT 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AF4
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl \)‘&
)
30 e
CL {
//
CL-ML MI-Ol MH-OH
ML oL
0
40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 16+875 23L 4.88 238.18
[ |
Muly2014 . . Prep'd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

‘\\\

N\

\

\vA

CULVERT 25
—_—
<& |
V s
] X‘b
NS

TPLAN
0 8

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES

CONT No 2014-6026
GWP No 647-89-00

UNLESS OTHERWISE SHOWN

HWY 11/17 FOUR LANING
EB AND WB LANES

CULVERT 25
BOREHOLE LOCATIONS AND_SOIL_STRATA

SHEET

AN\ MMM GRouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

8 16m 1
SCALE 1:400 KEYPLAN
LEGEND
" Borehole
$’ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
16+896.5 28.2L 16+875 23L 16+857 CL 16+850 19R 16+825 33R Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
[PROPOSED GRADE A/R Auger Refusal
250 EXISTING GROUND 250 NO ELEVATION NORTHING EASTING
/ SURFACE Verssr oL | a437 |5 47 477 | 507 0450
+ . . .
vus o /T PEAT L — TOPSOIL PEAT pas 16+875 23L]  243.1 5 427 442.2 | 207 024.3
o ) 16+850 19R 242.2 5 427 4149 207 064.6
N Mar 27/14 AL
[ ? _ - N / \\ \ﬁ——-L // May 22/13 . i \\ / 16+863.3 23.9L 243.7 5 427 430.5 207 022.6
T T P > — L 7 16+875 CL 243.4 5 427 441.1 207 047.3
= 6 A, o VT e Ao T TTTN - d d
3 727 E & L 7 3 AT A AAIAA B [ 1618965 282  243.3 5 427 464.0 | 207 020.5
240 t 5 T ] AN ST 240
0 1 gé , SILTY CLAY <
1 2 TRACE SAND, SILT SEAMS, SAND SEAMS 11
AR X N
1 1 Firm to Stiff 4 7
235 2 XANNVK, A A’I? 235
L= % 5 % VNAAN
7 ~LdL
| ~~—>AND 22 e addaci o « Vi
TRACE SILT, TRACE GRAVEL =4 = -NOTES-
MR Loose to Very Dense 59 51 —
230 Y AR / | 230 1) The boundaries between soil strata have been
SAND . established only at Borehole locations. Between
AR Boreholes the boundaries are assumed from
SOME SILT, TRACE TO SOMLE GRAVE*L, C\)/CC. C%BBLES geological evidence.
oose To Very Dense 2)This drawing is for subsurface information only.
225 225 Surface details and features are for conceptual
illustration.
GEOCRES No. 52A-184
w
SECTION THROUGH CULVERT 25 2
o
8 0 8 16m s
| DRAWING NOT TO BE SCALED | | DATE | BY DESCRIPTION
SCALE 1:400 [ 700mm ON ORIGINAL DRAWING | DESIGN _SBP [CHK JPL [CODE LOAD [DATE OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [OWG 12

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(Culverts).dwg

PLOTDATE: 9/30/2014 3:39 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AG

Highway 11/17 EBL and WBL
Sta. 17+250 to 17+400

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 17+330 24R 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5427 893.1 E 207 101.3 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.04 - 2014.03.04 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV oo J|2a| © |SHEARSTRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
254.2 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 i
E.llty CLAY, trace rootlets 254
m 1]ss| 4 o
Brown
253.6
0.6 SAND, trace silt AVA
Very Loose
Brown
2 Ss 4
2529  Wet 253
12 silty cLAY
Firm to Stiff
Grey
3 Ss 11 H=l
252
4 Ss 0
251
trace sand 58S | 4 o 0 3 68 29
249.9 250
4.3 END OF BOREHOLE AT 4.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 4.3m AND
WATER LEVEL AT 0.7m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Inistry o
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 17+380 19L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5427 945.8 E 207 061.7 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.04 - 2014.03.04 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % :L:J RESISTANCE PLOT piastc | NATURAL Laup - REMARKS
= 2 MOISTURE [
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
Sy wlsgz1 z ! ! ! ! ! wp w we| OE | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
255.5 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
255.2 Dark Brown '
—f o]
0.3 Frozen ! ss 4
255
SILT, some sand to sandy, some
clay
Loose to Compact A\VA
Brown 2| ss| 5 b
Wet
254
3 Ss 13 0 18 67 15
clayey
i 253
Very Stiff 4 ss 4 —q
Grey
5 Ss 1 O
252
251.4
>>
4.1 SAND, trace silt, trace gravel
Compact
Grey 251
Wet
6 Ss 37 o
250
249.4
6.1 END OF BOREHOLE AT 6.1m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 6.1m AND
WATER LEVEL AT 0.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 ., 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AGT1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
! ! !

108 4
!

Size of openings, inches

3 3/8"
! !

2" 34m 1" 112" 3"41/4" 6"
L Ll I L

100 j

90

80

70 ‘

60

50

40

30

20

10

0.0001 0.001 0.01 0.1 1
GRAIN SIZE, mm

10

100

SILT and CLAY FINE | MEDIUM | COARSE

FINE

COARSE COBBLE

FINE GRAINED SAND

GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m)
o 17+330 24R 3.35

L
Auly2004 . .

.847-89:00 ... THURBER

ELEV. (m)
250.82




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AG2

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6050 40 30 1‘6 106? 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100
) /
80 ) d
70 d
60
50 /
40 ﬁ
30 /‘
. 1
10 Q/
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 17+380 19L 1.83 253.67
|
uly 2014 . . Prep'd . AN .
.847-89-00. .. ... THURBER Chkd. MKE




THURBALT 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AG3
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl \)‘&
)
30 e
CL
//
CL-ML MI-Ol MH-OH
ML oL
0
40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
e 174330 24R 1.83 252.34
[ |
Muly2014 . . Prep'd AN ...
647-89-00 THURBER Chkd. MKE




THURBALT 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AG4
ATTERBERG LIMITS TEST RESULTS
SILT
60
CH
50
40 //
Cl \)‘&
)
30 e
CL
10 /
CL
CL-ML MI-Ol MH-OH
ML oL
0
40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL DEPTH (m) ELEV. (m)
e 17+380 19L 2.59 252.91
[ |
Muly2014 . . Prep'd AN ...
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

|
T T T ‘ T T T T T T T T T # J\T % % % %
\ |
\ — \
\ PROP. HWY 11/17-EBL | eSS | —— £ 207|100
| \ 174330 gar————— [ \
= 1 ! ¥ = — :
NP | \
AL | t
l \
| | |
\ !
! \
\ 1
\ \
5 8 -
S " S 5 ¥
P ~ % E ~
2 ~ =
20 0] 20 40m
L | 1 | {
SCALE 1:1000
17+330 24R
SILTY CLAY @
TRACE ROOTLETS
PROPOSED GRADEA\ Firm
256 7 256
‘_‘_—i;7rf SAND 2z *
EXISTING GROUND TRAGE SILT =] * [y
SURFACE Very Loose to Loose 11
252 0 252
SILTY CLAY 7] +
TRACE SAND AV 4
Firm to Stiff MR
248 248
244 244
240 240

PROFILE ALONG ¢ HIGHWAY 11/17 EBL

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

CONT No 2014-6026
GWP No 64/-89-00

UNLESS OTHERWISE SHOWN HWY H/'\7 FOUR LANING SHEET

EASTBOUND LANES
(STA. 174250 TO 17+350)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

|
| &N
= PLAN
‘%ﬁ
f
LAKE
Y /s SUPERIOR
. 53
LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING

174330 24R 254.2 5 427 893.1 207 101.3

-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184

%2}
z
20 0 20 40m H 1:1000 o
L | L | ] ]
f | bret
i T T T 1
4 0 4 8 vV 1:200 DRAWING NOT TO BE SCALED | * [ DATE | BY DESCRIPTION
' 700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 23

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS2).dwg

PLOTDATE: 10/1/2014 4:03 PM



MINISTRY OF TRANSPORTATION, ONTARIO

. PROP._HWY 17/17 WBL

PLAN

20 20 40m

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING
WESTBOUND LANES
(STA. 174300 TO 17+400)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A Sy 565

| &N
i

<
f

PLAN

LAKE
SUPERIOR

1 | I | | * (9d
L \,\xxr(
SCALE 1:1000
LEGEND
‘ Borehole
$ Cone
EXISTING GROUND N Blows /0.3m (Std Pen Test, 475J/blow)
SURFACE CONE | Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
4 T Piezometer
5 SILT 90% Rock Quality Designation (RQD)
SOME SAND TO SANDY
13 ! A/R Al Refusal
SOME CLAY TO CLAYEY / uger Tetuse
PROPOSED GRADE 4 Loose to Compact NO ELEVATION NORTHING EASTING
= EAREARARnI : I 252 174380 19| 2555 5 427 9458 | 207 061.7
- SAND
TRACE SILT, TRACE GRAVEL
-%% Compact
MR
248 248
244 244 _NOTES_
1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.
2)This drawing is for subsurface information only.
Surface details and features are for conceptual
240 240 illustration.
GEOCRES No. 52A-184
¢ / ,
20 0 20 40m H 1:1000 o
L | I | | @
% T T T 1 5
4 0 4 8 vV 1:200 | DRAWING NOT TO BE SCALED | DATE | BY DESCRIPTION
' [ 100mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 24

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS2).dwg

PLOTDATE: 10/1/2014 4:03 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AH

Highway 11/17 WBL
Sta. 17+550 to 17+675

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 17+600 19L 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5428 165.3 E 207 076.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.04 - 2014.03.04 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y [RESiSTANCE PLOT o wm on| e | Remarcs
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
261.3 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| CRUSHED GRAVEL
Very Dense 1| ss | s0/ 261
Grey
2607 (FILL) 050
0.6 Silty CLAY, trace sand, trace rootlets
Stiff
Dark Brown to Brown 2 ss 14 —4
260
3 Ss 14 q
259.2
21 Sandy SILT, trace clay 250
Compact to Dense
,\BAZ‘;":/ Grey 4| ss | 40 o
5| ss | 23 258 o 0 32 61 7
257
256.4 trace gravel 6 S8 105 °
49/ END OF BOREHOLE AT 4.9m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 4.9m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/29/14

Ministry of
Transportation

Ontario

THURBER

RECORD OF BOREHOLE No 17+600 29R

10F1

METRIC

Sensitivity

WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5428 161.9 E 207 128.1 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.29 - 2014.03.29 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT - Looe - REMARKS
= 2 MOISTURE [
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION == > < |2z = L — DISTRIBUTION
DEPTH E S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
261.5 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0
SAND, trace to some gravel 1 GS o
Brown
Frozen
(FILL) 261
2 | Gs o
——5S 7
.025
259.9 260
2 507/ 0]
250.8]  Silty CLAY s
1.7 Brown 050
Frozen
END OF BOREHOLE AT 1.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 1.7m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AH1

PERCENT FINER THAN

Sandy SILT

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30
! ! !

/‘,—'
/O’

100

90

16 106‘3 ‘

Size of openings, inches

3 3/8"/2" 34" 1" 11/2" 3"41/4" 6"
L Ll Ll I L

80

70

60

50

40

30

20

10

0.0001 0.001 0.01

GRAIN SIZE, mm

0.1 1

10 100

SILT and CLAY FINE

| MEDIUM | COARSE

FINE COARSE

COBBLE

FINE GRAINED SAND

SIZE

GRAVEL

LEGEND

SYMBOL
®

BOREHOLE
17+600 19L

DEPTH (m)
3.35

L
AR
THURBER

ELEV. (m)
257.95




THURBALT 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AH2
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl \)‘&
®
30 -
CL
20
/
//
CL-ML MI-Ol MH-OH
ML oL
0
40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 17+600 19L 1.07 260.23
A
JJuly 2014 . . Prep'd AN ..
.647-89-00 . ... THURBER Chkd. | MKE. . .




MINISTRY OF TRANSPORTATION, ONTARIO

74500

17+600

PROP. HWY_11/17 WBL

= | l
\ \
\ |

PROP. HWY 11/17 EBL

SCALE 1:1000

7+

IT

174600 19L
EXISTING GROUND *
SURFACE
. ——//7 264
FILL N
i S,
14
0
__os0— SILTY CLAY Z# 0, s
TRACE SAND, TRACE ROOTLETS T] ‘40 HMTTT
PROPOSED GRADE Stiff ”
SANDY SILT
TRACE CLAY, TRACE GRAVEL
Compact to Dense }QR
256 256
252 252
248 248

PROFILE ALONG @© HIGHWAY 11/17

20 20

| |

40m

T T

4

O ' O

L
[
)
4

0
!
1

8

WBL

H 1:1000

V 1:200

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

CONT No 2014-6026
GWP No 64/-89-00

UNLESS OTHERWISE SHOWN

HWY 11/17 FOUR LANING
WESTBOUND LANES
(STA. 174550 TO 17+675)

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A g 565
7
£ PLAN
‘Ii//
g
LAKE
. SUPERIOR
¢ =
&°

KEYPLAN

LEGEND
‘ Borehole
$ Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
17+600 19L 261.3 5 428 165.3 207 076.2
17+600 29R 261.5 5 428 162.1 207 124.1
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184
%2}
z
<)
@
]
DRAWING NOT TO BE SCALED | DATE | BY DESCRIPTION
700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LOAD [DATE OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 25

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS2).dwg

PLOTDATE: 10/1/2014 4:03 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix Al

Highway 11/17 EBL and WBL
Sta. 17+720 to 17+750

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 17+720 22R 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5428 282.3 E 207 125.1 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.29 - 2014.03.29 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % :L:J RESISTANCE PLOT piastc | NATURAL Laup - REMARKS
= 2 MOISTURE [
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV .0_- o | & 3 S5 g SHEAR STRENGTH kPa o = DISTRIBUTION
DEPTH DESCRIPTION <3| & S [38| < |© UNCONFINED  + FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
262.2 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 ASPHALT: (75mm)
0.1
1 GS 262 o}
SAND, trace to some gravel
Brown
Frozen 2| Gs o
(FILL)
Moist 1| ss | 50 o
1OU
261
; 2 Ss 50/ o
260.4 occasional cobbles 125
18 END OF BOREHOLE AT 1.8m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 1.8m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
CUTTINGS TO 0.1m, THEN
ASPHALT TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
inistry o
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 17+736 CL 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5428 299.8 E 207 104.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.05 - 2014.03.05 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % :L:J RESISTANCE PLOT piastc | NATURAL Laup - REMARKS
= 2 MOISTURE [
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ L wp w w | 3Z | crANSsIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
258.0 © u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
0.0 PEAT, trace rootlets
Very Soft 224
Dark Brown ! ss 2
Wet \V4
257.2 -
0.8 SAND, occasional rootlets
Very Loose Py ss 2 257 S
Brown
Wet
256.5
1.5 Silty CLAY, trace sand seams
Firm 3 ss 1 o
Brown
256
255.6
24 Sandy SILT, trace gravel, trace clay
Compact
Brown
Wet 255
4 Ss 15 o 1 22 76 1
254
253.7
4.3 SAND, trace gravel
Compact
Brown
Wet
5 Ss 27 o
253
252.8
5.2 END OF BOREHOLE AT 5.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 5.2m AND
WATER LEVEL AT 0.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
inistry o
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 17+750 34L 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5428 316.0 E 207 071.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.05 - 2014.03.05 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = L — DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
258.6 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Soft 12
Dark Brown ! ss 3
W
o 258
257.8
0.8 Silty CLAY, occasional sand seams Y
Firm
2 Ss 2 ]
Grey !
257
3 Ss 2 o
4.5
256 +
4 SS 4 o
255.1
3.5 SILT and SAND 255
Compact to Loose
Brown
Wet
254
5 Ss 29 Q 0 46 54
(SI+CL)
253
6 Ss 6
252
251
7 Ss 16 o
250.1
8.5 END OF BOREHOLE AT 8.5m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 8.5m AND
WATER LEVEL AT 0.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE Al1

PERCENT FINER THAN

SILT & SAND to Sandy SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

200 190 6950 40 30 1‘6 102‘3 4 3 3/8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 # W == ————®
90 .
80
70 J
60
50
40 %
30 g
20 “
10
0 .//P'/’Hﬂ/-
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 17+736 CL 3.35 254.65
P4 17+750 34L 4.88 253.72
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




THURBALT 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AlI2
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 >
X

CcL

20 ° //
//
CL-ML / MI-Ol MH-OH
M oL
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 17+736 CL 1.83 256.17
X 17+750 34L 1.07 257.53
[ |
Muly2014 . . Prep'd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

©

é é 4 DMENS’\()ANEIRT NCMETRES CONT No 2014-6026
T~ — AND /OR MILLIMETRES GWP No 647-89-00
/7 — UNLESS OTHERWISE SHOWN HWY 11/17 FOUR LANING SHEET

EB AND WB LANES
CULVERT 28

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GRouP

THURBER ENGINEERING LTD.

®

l W\ \ A

NN \ ANNEEEANN |
QgL/\’ L\’
o 7
CULVERT 28 1%
DN
Q)V L/\’ L\’
Q “
D : X L\’

PLAN

LAKE
SUPERIOR

8 16m 1
L | L | {
L
SCALE 1:400 KEYPLAN
LEGEND
‘ Borehole
$ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
174750 34L 174736 CL 174720 22R T Pierometer
“ “ “ 90% Rock Quality Designation (RQD)
PROPOSED GRADE A/R Auger Refusal
/ NO ELEVATION NORTHING EASTING
270 270
17+720 22R 262.2 5 428 282.3 207 12541
EXISTING GROUND 174736 CL 258.0 5 428 299.8 | 207 104.2
— SURFACE 17+750 34L|  258.6 5 428 316.0 | 207 071.2
/'/' ASPHALT TN
265 265
// \\ N
PEAT
/ 260 i 260
oo - ! ’ |
% x e A_QL% PRI, FILL
4
295 A SILT & SAND TO SANDY SILT mm 5[ 11\ SAND 299
m 2 TRACE GRAVEL, TRACE CLAY/|!!! "H” =" TRACE GRAVEL -NOTES-
: Fi 6 HH‘ Compact to Loose AR Very Loose to Compact 1) The boundaries between soil strata have been
rm 16 established only at Borehole locations. Between
250 MR 250 Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184

SECTION THROUGH CULVERT 28 2
8 0 8 16m s
t 1 1 1 { | DRAWING NOT TO BE SCALED | * [ DATE | BY DESCRIPTION
SCALE 1:400 [ 700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LoAD [DATE _OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DOWG 13

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(Culverts).dwg

PLOTDATE: 9/30/2014 3:39 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AJ

Highway 11/17 EBL and WBL
Sta. 17+900 to 17+910

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 17+905 02L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5428 468.5 E 207 113.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.06 - 2014.03.06 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
263.0 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 TOPSOIL, sandy, trace rootlets g g
02 \ compact 11 ss b
Brown
SAND, some silt
Compact to Very Dense
Brown
2 Ss 262 o o 77 23
(SI+CL)
trace gravel
3 SS o
261
occasional cobbles
Dense to Very Dense
4 SS o
260
5 SS o
259
258.7
4.3 END OF BOREHOLE AT 4.3m UPON

BEDROCK OR BOULDER.

DRY UPON COMPLETION.

WATER LEVEL READINGS:
DATE DEPTH (m)
(m)

2014.03.27 Dry

AUGER REFUSAL ON PROBABLE
BOREHOLE OPEN TO 4.3m AND
Piezometer installation consists of

19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.

ELEV.

+

3

X

3.

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
inistry o
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 17+905 16L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5428 469.4 E 207 099.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.06 - 2014.03.06 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESISTANGE PLOT = . C | Remars
E %) 6 PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl =0 &
Sy wlsgz1 z ! ! ! ! ! wp w we| OE | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION Els| & =|z2| E ——o—— DISTRIBUTION
DEPTH <[] F >138| < |© UNCONFINED -+ FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
263.3 © u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
0.0 SAND, some gravel, trace to some
silt
263
Dense to Compact ! Ss 39
Brown
Dry
2| ss | 46 o
262
3| ss | 23 ) 17 77 6
(SI+CL)
261
4| ss | 45 )
5| ss | 36 260 o
259
v
Wet
6 | SS | 31 ) 17 60 23
(SI+CL)
258
257
7| ss | 23 )
256.6
6.7 END OF BOREHOLE AT 6.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE OPEN TO 6.7m AND
WATER LEVEL AT 4.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 17+905 29R 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5428 466.5 E 207 144.3 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.29 - 2014.03.29 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAVPLES | o ; RESISTANCE PLOT T, | Rewarks
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o 2|25| 2 [SHEARSTRENGTHkPa R 2 | piSTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
ez z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
269.0 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
3O\ ASPHALT: (75mm)
. o
SAND, trace to some gravel, ! s
occasional cobbles
Brown 2| Gs o
Frozen
FILL) T SS [ 50 )
.075 268!
267.8
12 END OF BOREHOLE AT 1.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 1.2m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
CUTTINGS TO 0.1m, THEN
ASPHALT TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
N 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 17+905 34L 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5428 470.5 E 207 081.1 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.06 - 2014.03.06 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e MATURAL oo - REMARKS
= 2 MOISTURE [
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH § S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
263.5 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 SAND, some gravel, some silt
Compact to Dense 1 ss 38 °
Brown
263
2 Ss 40 s}
262
3 Ss 26 o
261
4 Ss 37 o 17 71 12
(SI+CL)
5 Ss 28 o
260
259.5
4.0 END OF BOREHOLE AT 4.0m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 4.0m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PERCENT FINER THAN

FIGURE AJ1
GRAIN SIZE DISTRIBUTION
SAND
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 190 6950 4‘0 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1A 11‘/2" 3"41‘/4" 6‘
100 L /“_ /-
90
J /1
80
70
7 F
60 / /r
50 / / ﬂ
40 # ’z ﬁ
30
¢/
. / A
10 mm
0 i
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 17+905 02L 1.07 261.93
X 17+905 16L 1.83 261.47
A 17+905 16L 4.88 258.42
* 17+905 34L 2.59 260.91
R
Muly2014 . . Prep'd AN .
.647-89:00 ... THURBER Chkd. | MKE......




MINISTRY OF TRANSPORTATION, ONTARIO

0ce+Ll1

OlL6+/LL

//\/3

/

174905 34L

N\

%ROP. WY ”/W\7 WBtLﬁw
S \

4005 02L | ||
L

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES
UNLESS OTHERWISE SHOWN

/// X
Ll
1 ™~
/ ﬁ
] >
068+.L1 -1
S
I A e N
O
- o
~— AL i &
8 0 8 16m
SCALE 1:400
174905 34L 174905 16L 174905 02L 174900 23R 174905 29R
275 275
ASPHALT PROPOSED GRADE
270 \ N N 270
TOPSOIL 33 EXISTING GROUND
29 ;i SURFACE
FILL
265 \ / <0 )§)2§§2g2g2< 265
I/ N N Mar 27/14 N / l/ .
Pt e e e e e e e e o e e s o s o o d g b e 5 6 05 o os s =] 1B e et T 5
o o 0708 e s 046 [0 00 6 0 0 0T % %0 17 e olete ema o o s o o o 8. 0.5 0.5 B 7.5
RO M GEOCEICEIEIEAICICICICN L1 SUCIICICIEMICIIIEN § PYA CIE RS MM XNV ENEVD o loTee?
SEO ;»7 00 0o e o s ale o a e et o (d 4D hTo e ors ato e oo ate o B g Ta e late taTe e ToTe oo e To e ha o e To o ta T e Ta s Y AT
260 o ;3 . o 36 - 85 LD De e S 3 ~260 0@
R 0786 a0 0 e 5 o 0 0 0 5 00 oo e s 0Ta 0 o 6 0" Toto o Xota 0 5 6 0 s 6 g 5 0 0 0 0 A
SRR K AR KRR RN AR SAND to SAND & GRAVEL 4
¢ e TRACE SILT TO SILTY, OCC. COBBLES
AR Compact to Very Dense
255 255

SECTION THROUGH CULVERT 29A AND 29B
8 0 8

SC

16m

ALE 1:400

CONT No 2014-6026
GWP No 647-89-00

HWY 11/17 FOUR LANING
EB AND WB LANES

CULVERT 29A AND 29B
BOREHOLE LOCATIONS AND_SOIL_STRATA

SHEET

AN\ MMM GRouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

KEYPLAN

LEGEND
" Borehole
$’ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
17+905 02L 263.0 5 428 468.5 | 207 113.4
17+905 16L 263.3 5 428 469.4 | 207 099.4
17+905 29R 269.0 5 428 466.5 | 207 144.3
174905 34L 263.5 5 428 470.5 207 081.1
174900 23R 269.0 5 428 462.3 207 138.0
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AK

Highway 11/17 EBL and WBL
Sta. 18+740 to 18+790

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings
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ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 18+755 CL 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5429 248.4 E 207 414.7 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.06 - 2014.03.06 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | R T oF _—
E » < PLASTC | oRe vaup | 'E REMARKS
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DEPTH DESCRIPTION 12| 2 | $[532Z2]| % |o UNCONFINED  + FIELD VANE
s(21 1] 2lag| £ 0 Y %)
ez 2 [Z©°| L |e® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
256.6 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Very Soft \VA 8
Dark Brown 1) ss 2 B
Wet 256
2|ss| 2 "
255.1
1.5 Silty CLAY, trace sand 255
Soft to Firm 3 ss 2 H |
Grey
4 Ss 2 254
5 Ss 0 [}
253
iﬁ
varved 252
6 Ss 0 [}
251 ==
occasional sand seams
7 Ss 0 H o 0 9 58 33
250
+
249
8 Ss 0 e}
248
+
9 Ss 0 [}
247
Continued Next Page 20
+3 3. Numbers refer to 15$5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 8/7/14

[
Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 18+755 CL 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5429 248.4 E 207 414.7 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.06 - 2014.03.06 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | R T oF _— REMARKS
E » < PLASTC | oRe vaup | 'E
= wl=Z2| 9 20 40 60 80 100 |'™M o M| Z O &
2lg ul=g| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH <3| & S|38| £ |o UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
+
246
trace gravel
10 | SS 2 H+ 2 6 70 22
245.0 245
11.6 SAND, some gravel N
Compact
Grey
Wet
11 Ss 29 o
244
242.9 243
12 1SS 50/ Q
2438 BEDROCK, weathered
13.8 Very Dense 050
Grey to Reddish Brown
Wet
END OF BOREHOLE AT 13.8m
UPON AUGER REFUSAL ON
BEDROCK.
BOREHOLE OPEN TO 13.8m AND
WATER LEVEL AT 0.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AK1

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16 108 4
! )

Size of openings, inches

3/8"M/2" 3/4" 1" 11/2" 3"41/4" 6"
L Ll I L

100 T —®F
-

90

-

3
-
I

A\ |

80

70

60

50

40

30

20

"o

10

0.0001 0.001 0.01 0.1 1

GRAIN SIZE, mm

10 100

SILT and CLAY FINE | MEDIUM | COARSE

FINE COARSE

COBBLE

FINE GRAINED SAND

GRAVEL SIZE

LEGEND

SYMBOL

BOREHOLE

18+755 CL
18+755 CL

DEPTH (m)

6.40
10.97

250.20
245.63

THURBER

ELEV. (m)




THURBALT 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AK2
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl 7
30 y
cL
2 /
| /
X /
10 /
cL . |y
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 18+755 CL 1.83 25477
P4 18+755 CL 6.40 250.20
A 18+755 CL 10.97 245.63
|
Wuly2014. . . Prepd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

o DMENS’\()ANEIRT NCMETRES CONT No 2014-6026
AND /OR MILLIMETRES GWP No 647-89-00
UNLESS OTHERWISE SHOWN [~Fyy 17 /77 FOUR LANING | SHEET

18+800 EB AND WB LANES
CULVERT 32

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GRouP

THURBER ENGINEERING LTD.

CULVERT 32

N
N ' f«/b
b 250 2 Q
N ~N
%9, \\\ 18+750 O2R A
N /-6 N
85 £
U L
S S
& &

LAKE
SUPERIOR

8 16m 1
L | L | {
L
SCALE 1:400 KEYPLAN
LEGEND
‘ Borehole
$ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
18+750 45L 18+755 CL 184775 19R 18+800 41R Head Artesian Water
* “ * T Piezometer
90% Rock Quality Designation (RQD)
PROPOSED GRADE A/R Auger Refusal
265 265 NO ELEVATION NORTHING EASTING
EXISTING GROUND 17+905 34L]  263.5 5 428 470.5 | 207 081.1
\ PEAT SURFACE 18+750 45L 257.1 5 429 268.5 | 207 3742
18+775 19R 256.1 5 429 255.6 207 441.7
//' /_/f
260 / AN / / 260 18+800 41R 255.9 5 429 265.1 207 473.6
s / AN ——
Tord, PN I ZC \wa il / /
) IAIANNANANNNNANNAANNAANNANAS] PT [
255 1 VI 21 2 WA 255
2 JAVTVTT 3 SILTY SAND
0 0 SILTY CLAY SOME CLAY, TRACE GRAVEL
0 TRACE SAND, OCC. SAND SEAMS Loose
A 0 Soft, to Firm 0
250 AR o 250
0 LA
A 075
0 Wk \_GRAVELLY SAND ST -NOTES-
- 2 1) The boundaries between soil strata have been
245 245 established only at Borehole locations. Between
29 <. SAND Boreholes the boundaries are assumed from
- .ﬁn/ SOME GRAVEL geological evidence.
BEDROCK MR Compact 2)This drawing is for subsurface information only.
240 240 Surface details and features are for conceptual
illustration.
GEOCRES No. 52A-184
SECTION THROUGH CULVERT 32 2
S
8 0 8 16m s
L | L | ]
! | | DRAWING NOT TO BE SCALED | * [ DATE | BY DESCRIPTION
SCALE 1:400 [ 700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LoAD [DATE _OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 15

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(Culverts).dwg

PLOTDATE: 9/30/2014 3:39 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AL

Highway 11/17 EBL
Sta. 19+110 to 19+120

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER
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Ministry of
Transportation

Ontario

THURBER

RECORD OF BOREHOLE No 19+115 03R

10F1

METRIC

Sensitivity

WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5429 560.5 E 207 594.0 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.29 - 2014.03.29 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAVPLES | o ; RESISTANCE PLOT T, | Rewarks
%] T
5 NI 20 40 60 80 100 | Gme | 5O &
2lEl L] 82| 2 \ ‘ ‘ ‘ ‘ wp w we| 5¢ | cransize
ELEV o o o = % o o SHEAR STRENGTH kPa - 5y DISTRIBUTION
DESCRIPTION Els| & =22 E
DEPTH <[] F >3 8| < |© UNCONFINED + FIELD VANE ¥ (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
268.7 w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0
SAND, trace to some gravel 1 GS o
Brown
Frozen
(FILL) 2| Gs o
268
Very Dense 1 S8 507 ©
075
i 2| ss | s0/ o
Moist 267
150
266.4
23 END OF BOREHOLE AT 2.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 2.3m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
inistry o
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 19+115 32R 10F 1 METRIC
WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5429 548.5 E 207 620.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.07 - 2014.03.07 CHECKED BY____ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w |RESISTANGE PLOT — A
E %) 6 & PLASTIC MOISTURE LiQuD — T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl S o &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
265.7 w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
00 =
08— TOPSOIL: (100mm) =
Silty SAND, some gravel I : : |1 Ss 4 o
Loose S
Brown to Grey g1
Wet 265
2| ss | 4 16 54 30
(SHCL)
becoming Dense 264
3| ss | 30 °
263.4

23 END OF BOREHOLE AT 2.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 2.3m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 19+116 22R 10F 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5429 553.5 E 207 611.7 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.07 - 2014.03.07 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % :L:J RESISTANCE PLOT piastc | NATURAL Laup - REMARKS
= 2 MOISTURE [
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ L wp w w | 3Z | crANSsIZE
ELEV |8 ¢ | 2[25| & [SHEARSTRENGTHKPa : 2 | DSTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
266.2 © u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
00|  TOPSOIL: (150mm) ~
0.2 266
Silty SAND, trace gravel, trace clay, 1 Ss 27 o 9 62 28 1
occasional rootlets
Compact
2654 Dark Brown \/
0.8 Wet
END OF BOREHOLE AT 0.8m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 0.8m AND
WATER LEVEL AT 0.8m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AL1

PERCENT FINER THAN

Silty SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106‘3 4 Z‘i 3/8"1/‘2“ 3/‘4" 1‘" 11/2" 3"41‘/4“6‘"
100
90
/D H/ I 4 /j/
80 / -
70 ﬂ
60 /R.{
50 / #
40 %/
30 )d
. x
X
»
10
. =
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 19+115 32R 1.07 264.63
P4 19+116 22R 0.30 265.90
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




MINISTRY OF TRANSPORTATION, ONTARIO

>

\o]

®\7§<

g

1 R f),’lg < i
'\'\6 3)(’\ : .
y /& ¥ 2 !
’ I 7 77 7 i ] _ —— .:l )
// |
0N +6/ CULYERT 34A | CULVERT [34B
e ||
N~
— >~ \/
} /i
§ § <<§:::: ;
00L+61 T _ i =
o’ : |
O O
[a
;j» % /__l‘_\
8 0 8 16m
e e ey —
SCALE 1:400
‘19“15 03R _‘_19+116 22R ‘19+115 32R
EXISTING GROUND
) SURFACE‘\
275 \ 275
RN
BEDROCK % FILL
270 270
< \\% % N TOPSOIL
IT = AR XX XX XX N \ N w\/
265 t | I e el 2 I~
-/ R ERREREYR SILTY SAND
PROPOSED GRADE TR TRACE TO SOME GRAVEL, TRACE CLAY

Loose to Dense

260

260

255

SECTION THROUGH CULVERT 3%4A AND 34B
8 0 8

SCALE 1:400

16m

METRIC

DIMENSIONS ARE IN METRES

AND /OR MILLIMETRES

UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 647-89-00

HWY 11/17 FOUR LANING
EB AND WB LANES

CULVERT 34A AND 34B
BOREHOLE LOCATIONS AND_SOIL_STRATA

SHEET

AN\ MMM GRouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

KEYPLAN

LEGEND
" Borehole
$’ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
19+115 03R 268.7 5 429 560.5 | 207 594.0
19+115 32R 265.7 5 429 548.5 | 207 620.4
19+116 22R 266.2 5 429 553.5 207 611.7
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184
w
z
]
4]
g
| DRAWING NOT TO BE SCALED | DATE | BY DESCRIPTION
[ 700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE LOAD [DATE  OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 16
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AM

Highway 11/17 EBL
Sta. 19+190 to 19+330

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 19+200 23R 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5429 631.0 E 207 646.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.07 - 2014.03.07 CHECKED BY____ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAVPLES | o ; RESISTANCE PLOT T, | Rewarks
= 2 MOISTURE [
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH S|S|F > |2 8| < |© UNCONFINED  + FIELD VANE ¥ )
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
270.0 © u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
0.0 Silty SAND, trace clay, trace gravel,
trace rootlets
o]
Loose to Compact ! Ss 4
Brown to Grey
Wet
v
2| ss | 6 269 5 6 54 33 7
Grey
3| ss | 11 q
268
267.7
23 END OF BOREHOLE AT 2.3m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 2.3m AND
WATER LEVEL AT 0.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
o 10 (%) STRAIN AT FAILURE

Sensitivity
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Ministry of
inistry o
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 19+315 19R 1 0OF 1 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5429 741.2 E 207 683.4 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.07 - 2014.03.07 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT - Looe - REMARKS
= 2 MOISTURE [
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ L wp w w | 3Z | crANSsIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION == > < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
271.4 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 2 °
Wet 271
270.6
0.8 SAND, trace silt Y
Loose 2| ss | 5 ° 91 9
Brown (Si+CL)
Wet
270
occasional thin clay seams
Grey 3] ss | 10 q
269.1
23 SILT, trace to some sand, trace to 269
some clay 4 ss 21 N
Compact
Grey
Wet
5 Ss 16 268 q 0 16 71 13
267
6 Ss 48
266.2
5.2 END OF BOREHOLE AT 5.2m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 5.2m AND
WATER LEVEL AT 0.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

FIGURE AM1
GRAIN SIZE DISTRIBUTION
SAND to Silty SAND
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 190 6950 4‘0 30 1‘6 196? 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11/2" 3"41‘/4“6‘"
100 )ﬁ /I
90
7/
" i
70 /
Z /
<
I:E 60
a4
w
, /
i
x A
w 1
30 /
20 J
10 ~ I
0 ./
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE | ~ymp| E
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 19+200 23R 1.07 268.96
X 19+315 19R 1.07 270.33
[
Date  July2014 . . . . Prepd AN .
WP#  647-89-00 THURBER Chkd. | MKE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 -

Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AM2

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 102‘3 4 3 3/8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 | _o® I
5 4
90 ’/
80 /./
70
60
50
40 ‘
30 /d
20 /
10
¢
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 19+315 19R 3.35 268.05
|
Wuly2014. . . Prepd AN .. .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

W™ METRIC CONT No 2014—6026

;
“MaNb/jor wilLmeTRes | GWP No 647-89-00

194200

19+30

UNLESS OTHERWISE SHOWN HWY 11/17 FOUR LANING SHEET
EASTBOUND LANES
(STA. 194190 TO 19+330)

BOREHOLE LOCATIONS AND SOIL STRATA

AN\ MMM GrouP

THURBER ENGINEERING LTD.

A Sy 565

9FBT5 JOR _~_ PROPZHWY/

e o ik

PLAN q
20 0 20 40m LAKE
L | | | | o SUPERIOR
L
SCALE 1:1000
. ®
<
LEGEND
‘ Borehole
$ Cone
194200 23R 194315 19R N Blows /0.3m (Std Pen Test, 475J/blow)
* * CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
EXISTING GROUND Head Artesian Water
SURFACE T Piezometer
276 076 90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
194200 23R 270.0 5 429 631.0 207 646.4
19+315 19R 271.4 5 429 741.2 207 683.4
PEAT
272 N 272
/ e PROPOSED GRADE
T TT¥ s 7T _SAND
— 10 TRACE SILT
V4 | Loose
: TR
268 N 16 268
R SILTY SAND SILT
TRACE CLAY, TRACE GRAVEL, TRACE ROOTLETS TRACE TO SOME SAND, TRACE TO SOME CLAY
Loose to Compact 48 Compact
AR -NOTES-

1) The boundaries between soil strata have been

established only at Borehole locations. Between
264 264 Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

GEOCRES No. 52A-184

PROFILE ALONG @ HIGHWAY 11/17 EBL
20 0 20 40m H 1:1000 %
; i i i i } W%EAW‘NGQNO(IR\TG?NEE SgﬁvaNDe { EESK?CTESBEY]CHK JPL [CODE DE]f(C)/T[‘)PT‘ON [DATE OCT. 2014
4 0 4 8 vV 1:200 m DRAWN MFA |CHK SBP [SITE [STRUCT [DWG_26 -

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(EMBANKMENTS2).dwg

PLOTDATE: 10/1/2014 4:03 PM




Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AN

Highway 11/17 EBL and WBL
Sta. 19+670 to 19+690

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 19+672 32L 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 098.5 E 207 735.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.13 - 2014.03.13 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES M W |RESISTANCE PLOT& NATURAL - REMARKS
) 5 PLASTC | RE vauo |
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s & < |2z = L — DISTRIBUTION
DEPTH E S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
273.6 w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 PEAT, trace rootlets
Dark Brown 1 ss 503
Frozen
273
272.8
0.8 SAND, trace to some silt
Loose 2| ss | a o
Brown \VA
Wet -
272
3 Ss 3 o
4 Ss 5 271 0 9% 6
(SHCL)
Grey
5 Ss 6 [}
270
Compact 269
6 Ss 20 o
268
7 Ss 30 o]
267
266
8 Ss 22 ©
265
9 Ss 29 o
264

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No 19+672 32L 20F2 METRIC
WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 098.5 E 207 735.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.13 - 2014.03.13 CHECKED BY __ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % :L:J RESISTANCE PLOT piastc | NATURAL Laup - REMARKS
= 2 MOISTURE [
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION Els| & =|1z2| E
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI GL
263
10| ss | 31 o 0 83 17
(SI+CL)
262.3
1.3 END OF BOREHOLE AT 11.3m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 11.3m AND
WATER LEVEL AT 1.2m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
X 7> (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation

Ontario

THURBER

RECORD OF BOREHOLE No 19+678 19R

10F 2 METRIC

WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 090.2 E 207 786.5 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.08 - 2014.03.08 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES M W |RESISTANCE PLOT NATURAL REMARKS
E » < PLASTC | oRe vaup | 'E
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
273.1 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
0.0 PEAT, trace rootlets 273
Very Soft
[e]
Dark Brown ! ss 2
Wet \VA
272.3 -
0.8 SAND, trace silt
Loose
2 Ss 4 o] 94 6
Dark Brown 272 (SI+CL)
Wet
3 Ss 8 [}
271
Compact
Grey 4| ss | 10 o
270
5 Ss 12 q
269
6 Ss 15
268
267.5
5.6 Silty SAND
Compact
Grey
Wet 267
7 Ss 17 o 0 72 28
(SHCL)
266
8 Ss 15 o
265
264
9 Ss 12 o}
Continued Next Page 20
+3 3. Numbers refer to 15$5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
inistry o
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 19+678 19R 20F 2 METRIC
WP# _ 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 090.2 E 207 786.5 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.08 - 2014.03.08 CHECKED BY____ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E %) é RESISTANCE PLOT& PLASTIC ag;ﬂz’:{; vaup | 'E REMARKS
= wn <2 3 20 40 60 80 100 IMT - ConTENT wrl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o 2|23| & |SHEARSTRENGTHKPa ey = | pisTRIBUTION
DEPTH DESCRIPTION S(S) 2| S[38| £ |o uNconFiNED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
2630 T

10.1 END OF BOREHOLE AT 10.1m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 10.1m AND
WATER LEVEL AT 0.6m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
inistry o
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 19+683 01R 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 100.0 E 207 770.5 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.29 - 2014.03.29 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = L — DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
276.5 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0
SAND, some gravel to gravelly, trace 1 GS o
silt
Brown
Frozen to 1.5m > | s 276 5
(FILL)
1 Ss 50/ s}
.025
2 | SS | 50/ s o
.100
Loose
; 274
Moist 3|ss | 8 o 24 66 10
(SI+CL)
273.5
, v
3.0 SAND, trace to some silt, trace
gravel, with wood fragments
Very Loose 4 | 8S 1 o
Brown 273
Wet
272
Compact to Loose
5 Ss 15 o
271
Grey
6 Ss 7 © 0 87 13
270 (SHCL)
269
268
3 GS
267.4
9.1 END OF BOREHOLE AT 9.1m.
BOREHOLE OPEN TO 3.2m AND
WATER LEVEL AT 3.0m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.7m
Continued Next Page 20
+3 3. Numbers refer to 15$5
! : 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation

Ontario

THURBER

WP# 647-89-00

LOCATION

RECORD OF BOREHOLE No 19+683 01R

20F 2

Hwy 11/17 - Red Rock to Nipigon N 5430 100.0 E 207 770.5

METRIC

ORIGINATED BY _sSLL

Sensitivity

HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.29 - 2014.03.29 CHECKED BY___ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAWPLES | ¢ 4 [RESISTANGE PLOT R R [
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
THEN CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
RO 7> (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
inistry o
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 19+683 15L 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 104.4 E 207 755.2 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.30 - 2014.03.30 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
o 2|25| © |SHEARSTRENGTH kPa e
ELEV DESCRIPTION 2] & =|zg| E ——o—— DISTRIBUTION
DEPTH é s ﬁ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
275.1 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 SAND, trace to some gravel, trace 1 GS 275 15
silt
Brown
Frozen to 1.0m 2 GS °
(FILL)
Very Dense 1 Ss 50/ o]
.050 274
Moist 2 SS 50/ o
.050
273
Compact
3 Ss 19 o 6 87 7
(Si+CL)
Very Loose 272
Wet 4 ss | 3
271.3
38 SAND, trace silt and gravel
Compact to Loose 271
Grey
Wet
v
5 Ss 24 D
270
269
6 Ss 6 o 0 98 2
(SI+CL)
268
7 Ss 16 o
267
3 GS o}
266.0 266
9.1 END OF BOREHOLE AT 9.1m.
BOREHOLE OPEN TO 5.0m AND
WATER LEVEL AT 4.5m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.9m
Continued Next Page 20
+3 3. Numbers refer to 15$5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation

Ontario

THURBER

WP# 647-89-00

LOCATION

RECORD OF BOREHOLE No 19+683 15L

20F 2

Hwy 11/17 - Red Rock to Nipigon N 5430 104.4 E 207 755.2

METRIC

ORIGINATED BY _sSLL

Sensitivity

HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.30 - 2014.03.30 CHECKED BY___ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAWPLES | ¢ 4 [RESISTANGE PLOT R R [
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
S|x wlsgz1 z ‘ ‘ ‘ ‘ ‘ wp w w | 3Z | crANSsIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
THEN CUTTINGS TO SURFACE.
+3 3. Numbers refer to 15{2;5
RO 7> (%) STRAIN AT FAILURE




Ministry of
inistry o
Transportation . .

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

THURBER
RECORD OF BOREHOLE No 19+683 35R 10F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 090.6 E 207 803.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.08 - 2014.03.08 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
% [%) é RESISTANCE PLOT& PLASTIC NATURAL LiQuD = REMARKS
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
273.3 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
00| TOPSOIL, rootlets: (225mm) —
Firm ] 9
. . 273
0.2 Dark Brown . ! Ss 6
Wet
SAND, trace silt N !
Loose
Brown 2 ss 6 °
Wet
272
3 Ss 4 o
271.1
22| siity SAND gl
Compact L ‘"
Grey . Ss 12 % o} 0 77 23
Wet B (SI+CL)
5] 8s | 1 ﬁ 270 S
6 | SS | 11 q
ﬁ 268
267
7| ss | 12 )
@ -
8| ss | 10 S
264.2
9.1
fILT, some clay, trace sand 264
oose 9| ss | 6 ﬁ Hio 0 10 77 13
Grey

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE
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Ministry of
inistry o
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 19+683 35R 20F 2 METRIC
WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 090.6 E 207 803.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.08 - 2014.03.08 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES | o o | 3 [|REsisTancEPLOT — puasTe ML [ | REMARKS
[ O iy MOISTURE T = I &
= o |<8| @ 20 40 60 80 100 CONTENT Z 0
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa 2
DESCRIPTION 2] & |z = —o———— DISTRIBUTION
DEPTH <3 b >3 5 < | O UNCONFINED ~ + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
o532 T /g

10.1 END OF BOREHOLE AT 10.1m
UPON AUGER REFUSAL.
BOREHOLE OPEN TO 10.1m AND
WATER LEVEL AT 1.5m UPON
COMPLETION.

Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)

2014.03.27 0.7 2726

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AN1

PERCENT FINER THAN

SAND FILL

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100
b gl
90 /M//
8 )! I ':‘QG
1
70 /r /./
60 /
50
40
30 /
20
10 ﬁ
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 19+683 01R 2.59 273.91
P4 19+683 15L 2.59 272.51
|
Wuly2014. . . Prepd AN .. .
647-89-00 THURBER Chkd. MKE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AN2

PERCENT FINER THAN

SAND to Silty SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/8"1/2" 34" 1" 11/2" 3"41/4" 6"
100 L L L —= — I j do L L L L L
//
90 f
80 /
70 /
60 /
50 'Z //
40 ///
30
20
10
0 :
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 19+672 32L 2.59 271.01
P4 19+672 32L 10.97 262.63
A 19+678 19R 1.07 272.03
* 19+678 19R 6.40 266.70
® 19+683 01R 6.40 270.10
Lo 19+683 15L 6.40 268.70
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AN3

PERCENT FINER THAN

SAND to Silty SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106? 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 /./
90
80
70 /
60 /
50 /
40 l
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 19+683 35R 2.59 270.71
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AN4

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6050 40 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 L/ ;:0-_--. @
90 /"
80
70 /‘
60
50
40
30 /‘
20
1
0 ¢
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 19+683 35R 9.45 263.85
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

|

19+672 32L

®

PLAN

L

=

| |

19+683 15L

®

SCALE 1:400

194678 19R

®

194683 01R

¢

Olz+gy
00/ + |
ULVERT 35B

®

194683 35R

PROPOSED GRADE

280 280
EXISTING GROUND
PEAT N I///F-”'—f “““—ﬂ\\\’/// SURFACE
. A // FILL K e PEAT TOPSOIL | e
: W\/WW R ’ ﬁzgmw X \ \ ~ N /
— e N
X 4 T ’ “ = Mor 27/14 :g:m
3 3 15 8 1
270 2 st b7} 7 19 T 270
20 SAND 6 5 T SILTY SAND
30| TRACE. TO.'SOME " SILT, TRACE GRAVEL - | 4 - 1 Compact
9 Loose to. Compact ‘l—lr 171
265 15 10 265
29 ' ’ 12 ‘ ‘ ‘ ‘ ‘ { ‘ | u—lr-rrrTTT 6 TR sILT
31 MR MR SOME CLAY, TRACE SAND
/R Loose
260 260

SECTION

L

|

L

THROUGH CULVERT 35A AND 35B

16m
| ]

|

[

SCALE 1:400

I DRAWING NQT TO BE SCALED

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

CONT No 2014-6026
GWP No 64/-89-00

HWY 11/17 FOUR LANING
EB AND WB LANES
CULVERT 35A AND 35B

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

AN\ MMM GRouP

THURBER ENGINEERING LTD.

LAKE
SUPERIOR

KEYPLAN

LEGEND
‘ Borehole
$ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
194672 32L 273.6 5 430 098.5 207 735.8
19+678 19R 273.1 5 430 090.2 207 786.5
194683 01R 276.5 5 430 100.0 207 770.5
19+683 15L 275.1 5 430 104.4 207 755.2
194683 35R 273.3 5 430 090.6 207 803.2
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between

Boreholes the boundaries are assumed from

geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual

illustration.
GEOCRES No. 52A-184
[%]
=z
S
@
]
| “ [ DATE [ BY DESCRIPTION
[ 1700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LoAD [DATE OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [DWG 17

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(Culverts).dwg
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Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AO

Highway 11/17 EBL and WBL
Sta. 19+730 to 19+770

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 19+736 34R 10F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 141.8 E 207 816.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.11 - 2014.03.11 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT e A
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa 2 |ps o
DESCRIPTION Els| & =|z2| E —o———i DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
273.1 o w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 SAND, trace silt 273
Loose 1 ss 6 °
Brown v
Wet
2 SS 6 272 93 7
(Si+CL)
3 Ss 4 o
271
4 Ss 4 o
270
5 Ss 4 o
269
Compact
6| SS | 14 92 8
(SI+CL)
268
267
7| ss | 24 b
266
Grey
8| ss | 16 0
265
264
9| ss | 20 b

Continued Next Page

+

3

X

3.

Numbers refer to
Sensitivity

20
15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
inistry o
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 19+736 34R 20F 2 METRIC
WP# _ 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 141.8 E 207 816.9 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.11 - 2014.03.11 CHECKED BY _ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESRTANCE PLOT = o wm on| e | Remarcs
O} o MOISTURE - T
= onl<8| 3 20 40 60 80 100 L CONTENT Wl =0 &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |35 F S [38| < |© UNCONFINED  + FIELD VANE ¥ (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
263
262.4
10.7 Silty CLAY, some sand, trace gravel
Very Stiff 10| ss | 21 H—4 0 16 54 30
Grey 262
261.8

1.3 END OF BOREHOLE AT 11.3m
UPON AUGER REFUSAL ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 11.3m AND
WATER LEVEL AT 0.9m UPON
COMPLETION.

Piezometer installation consists of
19mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)

2014.03.27 0.5 272.6

3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE



Ministry of
inistry o
Transportation . .

Ontario

ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

THURBER
RECORD OF BOREHOLE No 19+748 19R 1 OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 157.5 E 207 805.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.11 - 2014.03.11 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | BN SONE FE . REMARKS
[T z & PLASTIC LiQuD =
=z 8} LT MOISTURE wr| EE &
'6 n|L8E 17} 20 40 60 80 100 CONTENT z 9
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION =l s > < |2z =
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
273.7 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g-g TOPSOIL, rootlets: (125mm) =]
. Dark Brown 1 ss 6 °
SAND, trace silt
Loose
Brown SN 273
Wet '
2 SS 4 [¢)
v
272
3 Ss 5 o}
4 Ss 6 o 0 97 3
271 (Si+CL)
5 Ss 9 o
270
269
6 Ss 7 o}
268
7 Ss 9 o
267
trace gravel 266
Compact 8| ss | 13 o 7 2
(SI+CL)
265
Grey
9 Ss 11 q
264

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 19+748 19R 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 157.5 E 207 805.8 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.11 - 2014.03.11 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y |ReSisTANGE PLOT e wae o] e | Remas
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2|23 | @ |SHEARSTRENGTH kPa R 2 DISTRIBUTION
DESCRIPTION == > <5z =
DEPTH é S [ > 35 § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
263.0
3
10.7 SILT, trace clay, trace sand 263
Compact 10| ss 15 °
Grey
262
11 Ss 25 o 0o 2 91 7
261
some sand
260
12| SS 24 o
259.4
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 14.3m AND
WATER LEVEL AT 0.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
inistry o
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 19+755 05L 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 170.9 E 207 784.7 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.30 - 2014.03.30 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
Sy wlsgz1 z ‘ ‘ ‘ . . wp w we| OE | GRANSIZE
ELEV SlB| ¢ | 2|28 & [SHEARSTRENGTHKPa - 2 | piSTRIBUTION
DESCRIPTION =l s > <5z =
DEPTH é S [ > 35 § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
276.6 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 SAND, trace to some gravel, trace 1 GS o
silt
Brown
Frozen to 2.0m ©
2 | GS 6
(FILL) 276
1| SS | 50/ o]
125
2 Ss 50/ 275
.150
Loose
Moist 3| ss| 7 274
273.6
3.0 PEAT, fibrous
Very Soft 2
Black 4|88 | 2
Wet
273.0 273
3.6 SAND, trace silt, trace gravel
Very Loose to Compact
Brown
Wet
\VA 272
5 Ss 3 o 93 4
(SI+CL)
271
6 | SS 9 o
270
269
Grey
7 Ss 11 o
268
3 GS o
267.5
9.1 END OF BOREHOLE AT 9.1m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 5.6m AND
WATER LEVEL AT 4.7m UPON
COMPLETION.
Continued Next Page 20
+3 3. Numbers refer to 15$5
"7 Sensitivity 10 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation

Ontario

THURBER

RECORD OF BOREHOLE No 19+755 05L

20F 2

METRIC

Sensitivity

WP# _ 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 170.9 E 207 784.7 ORIGINATED BY _SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.30 - 2014.03.30 CHECKED BY _ MKE
SOIL PROFILE SAMPLES [ | w | G GENETRATION
w o, é PLASTIC NATURAL LiQuD 'E REMARKS
MOISTURE
= o l& z| 3 20 40 60 80 100 L CONTENT wr | S o &
Sy wlsgz1 z ‘ ‘ ‘ . . wp w we| OE | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |35 F S [38| < |© UNCONFINED  + FIELD VANE ¥ (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.6m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ontario

Ministry of
Transportation

THURBER

RECORD OF BOREHOLE No 19+759 17L

10F 2

METRIC

Sensitivity

WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 178.0 E 207 774.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.12 - 2014.03.12 CHECKED BY____ MKE
SOIL PROFILE SAMPLES [ | w | G GENETRATION
w o, é PLASTIC NATURAL LiQuD 'E REMARKS
(== MOISTURE |
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION |z R e DISTRIBUTION
DEPTH <3 b >138| < |© UNCONFINED -+ FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
274.2 w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
00 =
TOPSOIL: (100mm) f——
0.1 : 274
SAND, trace silt, occasional rootlets 1 Ss 12 o
Compact to Loose
Brown
Wet
2 Ss 4 s}
AVA 273
3| 8s | 4 93 7
(Sl+CL)
272
4 Ss 6 o
271
5| 8S | 11
270
6| SS | 14 o
269
268
7188 | 12 o
267,
Grey
8 | ss | 17 o 95 5
(Sl+CL)
266
265
9| ss | 26 e
Continued Next Page 20
+3 % 3. Numbers refer to 15$5
ol 5" (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 19+759 17L 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 178.0 E 207 774.2 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.12 - 2014.03.12 CHECKED BY___ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |ReSiSTANCE PLOT e L C | Remars
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV o |lm| H 2125| S |SHEAR STRENGTH kPa 2
DESCRIPTION El2 S| 2|32 E e DISTRIBUTION
DEPTH <3 b > |2 8| < |© UNCONFINED  + FIELD VANE ¥ )
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
264.0 264
10.2 SILT and SAND
Dense to Compact
Grey
Wet
10| ss | 32
263
262
1| ss | 34
261
12| ss | 21 o
259.9 260
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 14.3m AND
WATER LEVEL AT 1.2m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
"7 Sensitivity 10 (%) STRAIN AT FAILURE




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 19+760 33L 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 183.4 E 207 759.1 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers/Dynamic Cone Penetration Test COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.12 - 2014.03.12 CHECKED BY MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2 | & LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
273.8 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 PEAT, trace rootlets
Very Soft \VA 40
Dark Brown 1) ss 2 B
Wet
273.0
3
0.8 SAND, trace silt 273
Very Loose to Loose Py ss 4 °
Brown
Wet
38| 7 272 o
4 SS 5 o
271
5 Ss 4 D 98 2
(SI+CL)
270
6 Ss 14 269 ¢
Compact
268
Grey
7 SS 8
267
266
8 Ss 21
265
9 Ss 29
264
Continued Next Page 20
+3 3. Numbers refer to 15$5
! . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1237.GPJ 2012TEMPLATE(MTO).GDT 7/30/14

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 19+760 33L 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5430 183.4 E 207 759.1 ORIGINATED BY GA
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers/Dynamic Cone Penetration Test COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.12 - 2014.03.12 CHECKED BY___ MKE
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |ReSiSTANCE PLOT e L C | Remars
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
9| a =2l z ‘ ! ! ! ! w w w, | 34 | GRANSIZE
o R 2|2 5| @ [SHEARSTRENGTH kPa P L =
ELEV DESCRIPTION F|l2 2 z2lzg| & o ———— DISTRIBUTION
DEPTH <3 b >3 5 < | O UNCONFINED ~ + FIELD VANE ¥ )
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
263.6
10.2 SILT and SAND
Dense
Grey
Wet 263
10| ss | 35 0 44 56
(SI+CL)
262
1| ss | 34 o
261
Compact 260
12 ss | 11 o
259.5
14.3 Begin DCPT at 14.3m.
259
258
257 \
\\
256.1 \
17.7 END OF BOREHOLE AND DCPT AT
17.7m.
BOREHOLE OPEN TO 17.7m AND
WATER LEVEL AT 0.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to 15{2;5
Rl 5" (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AO1

PERCENT FINER THAN

SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 3‘0 16 106? 4 Z‘i 3/8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“ q
100 a// k ?,,-s:;—@°
90 >
80
70 %/
60 f
50 /
40 / /
30 /
20
10
0 !
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 19+736 34R 1.07 272.03
P4 19+736 34R 4.88 268.22
A 19+748 19R 2.59 271.11
* 19+748 19R 7.92 265.78
O] 19+755 05L 4.88 271.72
Lo 19+759 17L 1.83 272.37
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AQO2

PERCENT FINER THAN

SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 16 106‘3 i Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100
P i
90
80 %
70 r /
60
50 / /
40 /
30 /
20 /
10
: $
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 19+759 17L 7.92 266.28
P4 19+760 33L 3.35 270.45
|
Wuly2014. . . Prepd AN .. .
647-89-00 THURBER Chkd. MKE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AQO3

PERCENT FINER THAN

SILT to SILT & SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

290 100 ﬁ% 30 1‘6 ié‘i 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 /‘,P =]
90 /‘
80
70 / J
60 ,/ ﬁ
50
40 #
30 ‘
20
o <
0 ./
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 19+748 19R 12.50 261.20
P4 19+760 33L 10.97 262.83
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AO4

PERCENT FINER THAN

Silty CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 40 30 1‘6 102‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 = Jn L
90 /
80
70
60 ’/
50 /‘,’/
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 19+736 34R 10.97 262.13
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. | MKE. ...




THURBALT 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

PLASTICITY INDEX

FIGURE AO5
ATTERBERG LIMITS TEST RESULTS
Silty CLAY
60
CH
50
40 //
Cl \)‘&
)
30 e
CL
//
CL-ML MI-Ol MH-OH
ML oL
0
40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 19+736 34R 10.97 262.13
[ |
Muly2014 . . Prep'd AN .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

76\ METRIC
; CONT No 2014-6026
DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES G\NP NO 647789700
UNLESS OTHERWISE SHOWN HWY WT/W7 FOUR LANING SHEET
EB AND WB LANES
CULVERT 36A AND 36B
BOREHOLE LOCATIONS AND SOIL STRATA
09L+0
AN\ mmm Group
| |
THURBER ENGINEERING LTD.
QY O fbb(
130
AQ¥
O sugg?g\o;z
NN ‘\\\ OCI:L—%— L
D
8 0 8 16m !
! | Il | ]
|
L
SCALE 1:400 KEYPLAN
LEGEND
‘ Borehole
$ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
19+760 33L 194759 17L 194755 05L 19+748 19R 19+736 34R ¢ | woier Level
* Head Artesian Water
T Piezometer
PROPOSED GRADE 90% Rock Quality Designation (RQD)
/ A/R Auger Refusal
280 280 NO ELEVATION NORTHING EASTING
PEAT EXISTING GROUND 194736 34R 273.1 5 430 141.8 207 816.9
N TOPSOIL SURFACE 194748 19R 273.7 5 430 157.5 207 805.8
PEAT FILL 19+755 05L 276.6 5 430 170.9 | 207 784.7
275 \ € N . 7 275 19+759 17L]  274.2 5 430 178.0 | 207 774.2
s R —— 71+ Rl S ##SZLE':':’:; 0y 1|4<:6#_" 194760 33L|  273.8 5 430 183.4 | 207 759.1
4 4 Vi 18 ;
5 6 3 . &
4 " o] 9 4
270 i 270
14 " 11 SAND 7 14
8 12 R TRACE TO SOME. SILT,. TRACE GRAVEL 9
2 17 Very Loose ‘to'-Compact 13 24
265 2 5 oy 16 265
35 32 1 20
» " b -NOTES-
\ 2 MR 1) The boundaries between soil strata have been
260 17 T 211 [J4RREE V25| EREns 260 established only at Borehole locations. Between
SILT SILTY CLAY Boreholes the boundaries are assumed from
[S)lﬂe /i:‘%oriﬁg‘c? TRACE TO SOME SAND, TRACE CLAY SOME SAND, TRACE GRAVEL geological evidence.
Compact Very Stiff 2)This drawing is for subsurface information only.
255 0 50 100 255 Surface details and features are for conceptual
illustration.
GEOCRES No. 52A-184
SECTION THROUGH CULVERT 56A AND 368 2
8 0 8 16m s
t 1 1 1 { | DRAWING NOT TO BE SCALED | * [ DATE | BY DESCRIPTION
SCALE 1:400 [ 700mm ON ORIGINAL DRAWING | DESIGN SBP [CHK JPL [CODE [LoAD [DATE _OCT. 2014
DRAWN MFA |CHK SBP [SITE [STRUCT [OWG 18

FILENAME: H:\Drafting\ 19\ 1351\237\ted1237—Plan&Profiles(Culverts).dwg

PLOTDATE: 9/30/2014 3:40 PM



Culverts, Supplementary Embankments and Cut Slopes
Highway 11/17 — Red Rock to Nipigon

Appendix AP

Highway 11/17 EBL and WBL
Sta. 20+860 to 20+890

Record of Borehole Sheets
Laboratory Test Results
Borehole Locations and Soil Strata Drawings

THURBER
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Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 20+855 16R 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5431 125.6 E 208 253.9 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.28 - 2014.03.28 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD — T
5 wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lEl L] 82| 2 \ ‘ ‘ ‘ ‘ wp w we| 5¢ | cransize
ELEV Ol m o ) % a O |SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION 12| 2 | $[532Z2]| % |o UNCONFINED  + FIELD VANE
s(21 1] 2lag| £ 0 Y %)
ez z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
269.6 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
&9\ ASPHALT: (65mm) o
SAND, trace to some gravel, trace ! s
silt
Brown 2| Gs 269 °
Frozen to 2.0m
(FILL) 1 SS 50/ o
.100
2 | ss | 50/ 268 o
125
Dense to Compact
Moist 3| ss | 31 267 o
4 Ss 32 [}
266
some organic staining o0
5 Ss 13 o 11 78 11
(SI+CL)
z 264
263.7
5.9 PEAT, fibrous
Stiff
Black 30!
Wet 6 Ss 12
263
262.6
7.0 SAND, trace gravel, trace silt
Compact
Grey
Wet 262
7 Ss 28 o
260.9 - 261
8.7 SILT and SAND
Compact
Brown
Wet
8 Ss 22 o 0 44 56
260 (SHCL)

Continued Next Page 20
+3 3. Numbers refer to 15$5
" Sensitivity 1o (%) STRAIN AT FAILURE
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Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 20+855 16R 20F 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5431 125.6 E 208 253.9 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.28 - 2014.03.28 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % :L:J RESISTANCE PLOT piastc | NATURAL Laup - REMARKS
= 2 MOISTURE [
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
259.4
10.2 SILT, trace clay, trace sand
Compact
Grey 259
Wet
9 Ss 30
258
10 | SS 0 o
257
256
11 Ss 12 o 0 2 9 3
255.3
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 6.1m AND
WATER LEVEL AT 5.7m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.5m,
CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE.
+3 3. Numbers refer to 15{2;5
! . 10 (%) STRAIN AT FAILURE

Sensitivity
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Ministry of
inistry o
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 20+865 24L 10OF 2 METRIC
WP# 647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5431 163.0 E 208 236.5 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.13 - 2014.03.13 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT e NATURAL oo - REMARKS
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 |'™M o M| Z O &
31s Bizg| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l s > < |2z = L — DISTRIBUTION
DEPTH é s “ > 8 o § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
269.1 © w 20 40 60 80 100 20 40 60 kN/m3 |[GR sA sI cL
00 TOPSOIL, trace rootlets: (100mm) ] 269
0.1 1 GS o
Silty SAND, trace gravel
Compact
Brown
Frozen to 1.5m
Moist
1 Ss 24 268!
2 Ss 20 o
267
Brown to Grey
Wet 3|ss | 13 o 0 61 39
(SI+CL)
some thin silt seams 266
4 Ss 11 o
AVA
265
5 Ss 27 o
264
263
Brown
6 Ss 26 o
262
7 Ss 28 P
261
260.4
8.7 SILT, trace sand, trace clay
Compact to Dense
Grey 260
Wet
8 Ss 13 o
Continued Next Page 20
+3 3. Numbers refer to 15$5
! . 10 (%) STRAIN AT FAILURE

Sensitivity
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Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 20+865 24L 20F 2 METRIC
WP#  647-89-00 LOCATION Hwy 11/17 - Red Rock to Nipigon N 5431 163.0 E 208 236.5 ORIGINATED BY SLL
HWY 1117 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY MFA
DATUM _Geodetic DATE 2014.03.13 - 2014.03.13 CHECKED BY___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANGE PLOT T I [
O} MOISTURE - L
= wn <2 3 20 40 60 80 100 L CONTENT Wl S o &
2lg LlZE]| z \ ‘ ‘ ‘ ‘ wp w w,| SZ | GRANSIZE
ELEV alm| ¥ | 2|25| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH |3 F >3 8| £ |© UNCONFINED  + FIELD VANE ¥ %)
S z|E©| @ |® QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA sl cL
259
9 | ss | 21 o
258
257
10| ss | 19 o 0 5 92 3
256
1| ss | 42 255 o
254.8
14.3 END OF BOREHOLE AT 14.3m.
BOREHOLE OPEN TO 4.1m AND
WATER LEVEL AT 4.0m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.5m,
THEN CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AP1

PERCENT FINER THAN

SAND FILL

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
! ! ! !

Size of openings, inches

108 4 3 3/8M22" 34" 1" 112" 3"41/4"6"
! ! - ! ! L

100

90

. ad

70

60

50

40

30 /
20

10 §

0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm

SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE

FINE GRAINED SAND GRAVEL SIZE

LEGEND

SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

® 20+855 16R 4.88 264.72
|

Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. MKE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AP2

PERCENT FINER THAN

Silty SAND to SILT & SAND to SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 40 30 1‘6 106‘3 4 3 3/8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 /;;E;  ARER
90 /
80 /
70
60 ‘
50
40 i
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 20+855 16R 9.45 260.15
P4 20+865 24L 2.59 266.50
|
Wuly2014. . . Prep'd . AN .
.647-89-00 . . THURBER Chkd. MKE




GRAIN SIZE DISTRIBUTION - THURBER 1237.GPJ 7/29/14

Hwy 11/17 - Red Rock to Nipigon

GRAIN SIZE DISTRIBUTION

FIGURE AP3

PERCENT FINER THAN

SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

290 190 6050 40 30 1‘6 106? 4 3 3/8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 %i: _*: == i
90
80
70 %
60
50
40
30
20
10
0 | i
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 20+855 16R 14.02 255.58
P4 20+865 24L 12.50 256.59
|
Wuly2014. . . Prepd AN .. .
647-89-00 THURBER Chkd. MKE




MINISTRY OF TRANSPORTATION, ONTARIO

VL | METRIC
VT \ | CONT No 2014-6026
DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES GWP NO 647789700
UNLESS OTHERWISE SHOWN HWY W'\/W7 FOUR LANING SHEET
EB AND WB LANES
CULVERT 37 CULVERT 37
I BOREHOLE LOCATIONS AND SOIL STRATA
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| an
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X
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Ll
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T
3
ove+0< % SUPERIOR
8 0 8 16m !
‘ SCALE 1:400 KEYPLAN
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‘ Borehole
$ Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
20+865 24L 20+855 16R A/R Auger Refusal
# *’ NO ELEVATION NORTHING EASTING
20+855 16R 269.6 5 431 125.6 208 253.9
20+865 24L 269.1 5 431 163.0 208 236.5
275 275
PROPOSED GRADE
TOPSOIL / ASPHALT
e Y 16 \ v N 270
" — ——=C o B EXISTING GROUND
B : SURFACE
i LTI e o
; v R o
265 p 5 LS S O R S N %w ——=65 00000000
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260 mlm e S S [ E‘ | ErE e KT 260 1) The boundaries between soil strata have been
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255 255 Surface details and features are for conceptual
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