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1.0 1rodcliol]

GEMTEC LilJited was retained [y Pullic Works and Gover(lent Services Canada to undertake
a geotechnical investigation at the Val-Colleau Wharf in Val-ColJeau, New Brunswick. We
understand that wharf ill(rovellents to Structures 401, 402 and 405 will include the
incorloration of a Berlin wall along the face of the wharf are [roliosed for this location. We
further understand the following:

e \We understand that the [rollosed HP 310 x 79 steel H Ciles will reCuire a finaliCed delth
into [edrock of allout 1.0 Jetre, with [re-cast concrete [anels etween the [iles on 2.4
[]etre centres.

e Based on drawing [rovided to us [y VALRON Engineers Inc., we understand that the
uller Cortion of the existing til] [er crillwharf (1.3 [etres 0 will (e relloved.

e The relJaining criCs will (e filled with crushed rock fill to the underside of slal+on-grade
deck.

In order to assess the existing soil and ["edrock conditions, four ['oreholes [BH[lwere [ut down
on Felruary 12, 2013 using a geotechnical drill rig sulcontracted to MEG Drilling. Boreholes
were [ut down to delths ranging froll 4.6 to 5.9 [letres in the [resence of one of our
geotechnical engineers. Bedrock was cored at each [orehole location. Detailed [orehole logs
[AlT’endix Alland ['edrock core [ hotos [Al 1T endix Bllare al I ended.

A site [lan showing [Corehole locations and general site layout is [resented in Figure 1.
Boreholes were surveyed [y GEMTEC Lillited and reference control [oint 88B9001 with a
“ullished chart datur] [CD[elevation +1.929 [etres.

(10 e Colido ]

The Val-Colleau Wharf is located in Val-Colleau, New Brunswick. Structutres 401, 402 and
405 consist of a til] Ler crill structure with a concrete [anel deck. The existing concrete deck
elevation ranges frolJ alout +1.4 to +1.7 [Jetres CD. The harlour [ottol] elevation adjacent to
the wharf varied at the [orehole locations fro[1 1.8 to (2.3 [Tetres CD. The structure shows
signs of deterioration throughout the visille ti( [er crillstructure.

At the tile of our investigation the harlour was ice covered and snow covered [Juch of the
concrete deck. Therefore we were unalle to visually assess the overall condition of the existing
tiC] Cer wharf structure and [leasure the harlour [otto[] around the entire wharf.

GEMTEC Lillited Geotechnical Investigation, Val-Co' leau Wharf
6489.17 ['R0O1 Val-Col]eau, New Brunswick
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L. Lol d Bedrocl1Coldlol ]

The soil and [edrock conditions encountered at the four orehole locations consist of a
relatively thin layer of overlurden fill to sandstone [‘edrock.

The overlurden soils generally consist of delosited [Jaterial over [rown silty sand. The
overlLurden soils ranges in thickness frolJ 0.3 to 0.4 Uetres, averaging 0.3 [etres.

Sandstone [edrock was encountered at all four Corehole locations. The [ledrock surface
elevation ranges froll -2.10 [BH-02(1to -2.59 [letres [CDlJ [BH-01[) averaging elevation
-2.33 Uetres [CDLI On this [asis the [edrock elevation is relatively flat across the site. The
rock Tuality designation [RiID[ranges [etween 0 and 35(] [1therefore the [edrock [uality is
generally very [oor.

Unconfined colllTressive strength tests were not [erfor(led on the [edrock cores, as the
retrieved [edrock core sall [les did not have sufficient lengths.

L Diellllell [Td Recommel dl o]

We understand that the Berlin wall design will consist of HP 130 x 79 steel H [iles with a
Cenetration del[th into Cedrock of alout 1 [Jetre, with [re-cast concrete [anels [laced [etween
the Ciles. Based on drawing [rovided to us [y VALRON Engineers Inc., we understand that the
uller Lortion of the existing til] Cer crill wharf (1.3 [letres +[will (e relJoved. The rellaining
crils will (e filled with crushed rock fill to the underside of slar+on-grade deck.

Based on re[uired steel H [Ciles [ enetration delths in the order of 1 [Jetre into [edrock and the
[edrock [uality encountered at the site, it is our olinion that driven [iles would e alle to
Cenetrate into the Cedrock a delth of 1 Letre [rovided that the haller and Liles are Lrolerly
siled. While it is our olinion that H [Ciles could e advanced to a delth of 1 [letre, rock
socketing [ay (e reluired if Jore collletent Lones of [edrock are encountered along the
[rolbsed alignllent of the Berlin wall.

We understand that a nearly structure was carried out using the rock socket 1ethod. This [1ay
(e an indication that [1ore col]etent rock [ones exist within the area.

In order to drive the [iles into the [edrock, we offer the following recol [ endations:

e |t is our olinion that the [rolosed H Pile 310x79 [ile section should ['e reviewed, and
Cossilly increased, if driving Liles into [edrock is the selected [lethod of installation.
Due to the shallow [‘edrock delth, there will Ce a high transfer of energy directly to the
[ile toe. Pile stresses at the toe will (e of concern.

GEMTEC Lillited Geotechnical Investigation, Val-Co' leau Wharf
6489.17 [1R01 Val-Colleau, New Brunswick



e Driving shoes, such as Standard Titus HHP-S [ile [oints or allroved alternate, are
recol | [lended.

e The estilated rated hall [ler energy used for finaliCation shall Ce at least 2,000 ft-ICs/in?.

e GEMTEC would (e [leased to carry out a drivalility analysis once the hallJer and Lile
s ecifics have [een finaliled.

e Should the [enetration de(th increase [eyond 1 [Jetre into Cedrock, GEMTEC should
Ce consulted to reassess the recol] [ endations for Cile installation.

We are also [roviding the following design recol []endations:

e The [Bassive resistance of the [edrock [lay e collluted using a friction angle of
45 degrees.

e The Berlin wall should e ["ackfilled using NBDoT 75 (][] [Jinus crushed rock or gravel
sullase [laced in 300 J [ thick lifts and col] [acted to 950 of the Uaxillull dry density
as deterllined [y ASTM D698 [Standard Proctorl.

e A 150 0 thick layer of NBDoT 31.5 O Uinus crushed rock or gravel [ase should (e
[laced directly [elow the slalton-grade. This layer should e colllacted to 9501 of
standard [roctor.

e The friction angle and [ulk unit weight of the coll[acted crushed rock Cackfill (Jay (e
taken as 35 degrees and 22 KN/, resectively. Therefore, the active (K,[] (assive (K [
and at-rest [K,[[ressure coefficients [ay [e taken asl K, [10.27, K [13.69 and K, [
0.43.

e During construction, an engineer should assess the [otto[1 of tiCiler cril] wharf
excavation to ensure that the relaining till Cer crill and sandstone fill is suitalle to
sullort the new granular Tackfill. Solle isolated settle[lent [Jay occur if voids are
[resent within the existing sandstone fill or if the rellaining tilJCer crill decays
significantly over the years. The reinforced concrete slal+on-grade deck should (e
designed to [ridge solJe Linor localiCed settleJents.

GEMTEC Lillited Geotechnical Investigation, Val-Co' leau Wharf
6489.17 [1R01 Val-Colleau, New Brunswick



L Gellerl ]

This reLort solely addresses the geotechnical as[ects of the site and cannot [e regarded as an
environ(]ental assess(ent of the site.

Boreholes ['ut down on this site were widely sel‘arated and [ledrock conditions [Tay vary frol!
those deterdined at the Corehole locations. Although relresentative salllles have [een
collected throughout the site, GEMTEC Lillited should (e contacted il] []ediately if the [edrock
encountered during excavation differs frol] those encountered in our geotechnical investigation
in order to reassess our recol ][ lendations.

GEMTEC Lillited Geotechnical Investigation, Val-Co' leau Wharf
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DESCRIPTIVE TERMS- BOREHOLE/TEST PIT LOG

0.01 0.1 1.0 10 100 1000mm
L 1 1 1 1 1
SAND CO
GRAIN SIZE C?Ill,&-l\-( : : GRAVEL bb BOULDER
E I M ! C |e
1 1
0.08 0.4 2 5 80 200
ight. % of
0 10 20 35 el %o
and > 35%
DESCRIPTIVE TRACE SOME ADJECTIVE | noun > 35% and main fraction
SOILS TERMINOLOGY trace clay, etc. | some gravel, etc. silty, etc. sand and gravel, etc.
COMPACTNESS N, RANGE 0-4 4-10 10-30 30 - 50 > 50
gravels, sands, tills
DENSITY V. LOOSE LOOSE MEDIUM DENSE V. DENSE
CONSISTENCY S, KPa <125 12.5-25 25 - 50 50 - 100 100 - 200
silt, clay
CONSISTENCY V. SOFT SOFT MEDIUM STIFF V. STIFF
RQD OVERALL QUALITY FRACTURE SPACING
0-25 VERY POOR VERY CLOSE 20 - 60 mm
25-50 POOR CLOSE 60 - 200 mm
ROCK 50 - 75 FAIR MODERATE 200 - 600 mm
75-90 GOOD WIDE 600 - 2000 mm
90 - 100 EXCELLENT VERY WIDE 2-6m
COMP. STR. MPa 1-5 5-25 25-50 50 - 100 100 - 250
DESCRIPTION V. WEAK WEAK MODERATE STRONG V. STRONG
SAMPLE TYPES (location to scale on log) LOG SYMBOLS
S SPLIT TUBE G SHOVEL TS I T | ]
T SHELBYTUBE H CARVEDBLOCK GRAVEL SAND SILT CLAY
P PISTON K softfeb [EZ==== | oo RN TS
=zo2cy [ooos] [RARRR| A
F AUGER V' INSITU VANE ORGANIC BOULDER - RZ)C} - TILL
W WASH NR NO RECOVERY
WELL SYMBOLS
ROCK CORES A(30mm); B(41mm); N(54mm) B 1 [T I.
SCREEN PIPE WITH PIPE WITH PIPE WITH
WITH SAND SAND BENTONITE BACKFILL

N

RQD
RECOVERY
S

Sr

Dd

w

PL

LL

ND

Groundwater Level ¥

- standard penetration test; blows by 475 J drop hammer to advance Std. 50mm O.D. split tube sampler 0.3m
- percent of core consisting of hard, sound pieces in excess of 100mm long (excluding machine breaks)

- sample recovery expressed as percent or length

- shear strength , kPa; vane ® ; penetrometer ™; unconfined ©; Uc unconfined compressive strength

- shear strength, remoulded; vane © ; penetrometer O

- dry density; t/m°

- natural moisture content, percent *

- plastic limit, percent —

- liquid limit, percent —

- non detect, total petroleum hydrocarbons (TPH) not detected in sail

; Seepage ¥
Revised Oct, 2009
BHDESCRM-2009.CDR
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BOREHOLE LOGS

Client Pullic Works and Gover(ent Services Canada EE)OJ 6489.17 BOREHOLE
. . BH-01
Project St Date
ructure 401, 402 and 405 ! 12Fe 2103
Drilled Page 1 of 1
Location Val Colleau Wharf, Val Colleau, NB 0 a4 nreined Shegy Strength - kPg, 100
) y | | | | |
I T T T 1
O Unconfined Collression M Pocket Penetrol eter
Ground Level, [ Datul: I—Ogged @ Field Vane Test ® Relloulded
-2.31 Chart By RB N Mo W W
DEPTH SAMPLE \IgVater Qontent & Atter urg Lilits I—?é—|
ynallic Penetration Test, [lows/0.3
No |TYPE| N REC LOG DESCRI PTlON Standard Penetration Test, [lows/0.3 ®
0 RODY MO0 ) 10 0 30 40 50 60 70 80 90 100
1] 8S| 23 | 560 1} 0.13Very loose Clack silty sand with sole rootg 44 |
— | g.ogLoose to col]act green [rown silty SAND, 55
[SM[with solle sandstone colles [ ]
1 Green [rown severely fractured Sandstone 7
BEDROCK
2 HO | 00 | 820
1 i —
| | 3 HO | 00 | 8001 i
2 i —
4 | Ho | 150 990 ]
3 i —
44— |
H 5 HO | 00 | 480 .
5 i —
— 5.85 -8.16
End of BH-01 at 5.85 [ etres [elow harlour
[ottol]
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BOREHOLE LOGS

Client Pullic Works and Gover(ent Services Canada EE)OJ 6489.17 BOREHOLE
. . BH-02
Project Structure 401, 402 and 405 Bﬁ}% g 12Fe2103 oo o
Location Val ColJeau Wharf, Val CoJeau, NB 0 pgndrained Shegy Strength - kP, 100
) y | | | | |
I T T T 1
O Unconfined Col [ ression M Pocket Penetrol eter
Ground Level, [ 1.80 Datul’ C hart Iéogged RB & Field Vane Test ® Reloulded
- W, W,
) a y Water Content & Atter urg Lillits IP—;L—;_
DEPTH SAMPLE Dynallic Penetration Test, [lows/0.3 *
No |TYPE| N REC LOG DESCRI PTlON Standard Penetration Test, [lows/0.3 ®
0 RODY MO0 10 0 30 40 50 60 70 80 90 100
1 SS | 18 | 460 Loose to coll[act green [rown silty SAND
- [SM[with solle sandstone collles _
1030 _ sp[ e [Tuscles at ground surface -2.10 ®
— Green [rown severely fractured Sandstone -
BEDROCK
[ 2 THO [ o0 | 340 h
1 i 1
| | 3 HO | 00 | 730 i
2 i 1
3,7 1
4 | HO |33 (1000 1
44— _

4.72

-6.52

End of BH-02 at 4.72 [ etres [ elow harl our
[ottor]
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BOREHOLE LOGS

Client Pullic Works and Gover(ent Services Canada EE)OJ 6489.17 BOREHOLE
. . BH-03
Project St Date
ructure 401, 402 and 405 ! 12Fe( 2103
Drilled Page 1 of 1
i drained Shegr Strength - kP
Location Val Colleau Wharf, Val Colleau, NB 0 %yn ranee Shegy Brengh s 100
I T T T 1
O Unconfined Col [ ression M Pocket Penetrol eter
Ground Level, [ 193 Datul’ C hart Iéogged RB & Field Vane Test ® Reloulded
=1. a w, w w
DEPTH SAMPLE y \IgVater Qontent & Atter urg Lilits IP—T—;_
ynallic Penetration Test, [lows/0.3
No |TYPE| N REC LOG DESCRI PTlON Standard Penetration Test, [lows/0.3 ®
0 RODY MO0 . ) 10 0 30 40 50 60 70 80 90 100
1] SS| 16| 585 |-} | josVeryloose Cacksitysand . 208
| 5 Colllact green [rown silty SAND [SM{with
sol]e sandtone coll les ®
I— 45 -2.38
L Fractured Sandstone BEDROCK |
2 HO | 3500 | 860
1 i 1
1 3 HO | 130 | 800 B
2 i 1
3,7 1
| | 4 [ HO 170 | 95 i
4,7 1
| 460 -6.53
End of BH-03 at 4.60 [ etres [elow harlour
[ottor]
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BOREHOLE LOGS

Client Pullic Works and Gover(ent Services Canada EE)OJ 6489.17 BOREHOLE
- ' BH-04
Project St Date
ructure 401, 402 and 405 . 12Fe 2103
Drilled Page 1 of 1
i drained Shegr Strength - kP
Location Val Colleau Wharf, Val Coleau, NB 0 %yn ranee Shegy Brengh s 100
I T T T 1
O Unconfined Collression H Pocket Penetrol eter
Ground Level, [ Datul: I—Ogged @ Field Vane Test ® Relloulded
-1.97 Chart By RB N Woow W
DEPTH SAMPLE Water Qontent & Atter urg Lilits I—?é—|
Dynallic Penetration Test, [lows/0.3
No |TYPE| N REC LOG DESCRI PTlON Standard Penetration Test, [lows/0.3 ®
0 RODO Mmoo 10 0 30 40 50 60 70 80 90 100
1 | 8S| 4 | 75 |F F I, sBlack wood/tir] Cer [ieces 212 )
1 2 S$S55/7501[1230 | | 0.31Very loose [rown to green [rown silty SAND, |
[SMOwith sol]e clay and sandstone collles
] 3 HO | 1007 [ 100! Green [rown fractured Sandstone B
|| BEDROCK i
1 i —
4 RO 220 esn i
2 i —
3+ 5 | HO | 350 | 950 -
4,7 —
| | 6 HO | 280 | 800 i
5,7 —
] : 5.67 -7.64 ]
End of BH-04 at 5.67 [l etres [elow harlour
[ottol]
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Photo 1 - Borehole 1

Photo 2 - Borehole 2

Photo 3 - Borehole 3



Photo 4 - Borehole 4





