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Part |
Factual Geotechnical Investigation
Port Severn Main Dam
Trent-Severn Waterway
Port Severn, Ontario

STORIC

The Port Severn Main Dam is located on the Trent Severn Waterway,
adjacent to Georgian Bay in Port Severn, Ontario. The existing dam of the concrete
butress type contains nine log controlled spillway structures - two of which are in
common use to control the out flow from the Simcoef/Couchiching and Black River
watersheds. The existing dam is reported to have been constructed in 1915 with only
minor repairs undertaken since this date. The dam is founded on bedrock and the west
abutment incorporates a lift lock and swing bridge. The water level on the upstream
pond is near elevation 180.5, while the water level downstream is approximate
elevation is 176.4. The difference in water levels accommodated by the lift lock is in the
region of 4.1 m (13.4 feet).

IERMS OF REFERENCE

The purpose of this factual geotechnical investigation was to determine
the quality of the concrete in the existing dam to determine the nature of the bedrock
foundation and to evaluate the water tightness of the dam and bedrock. This
investigation was carried out under the Terms of Reference, provided to DBA from
Public Works Canada dated August 24, 1992, file no. 8554-0035-52314. A copy of
these terms of reference are included as Appendix I.

EIELD INVESTIGATION

The field investigation consisted of twenty boreholes drilled through the
dam and penetrating 3 m into the underlying bedrock. Coring was carried out using two
machines perched on top of the dam along the lift mechanism railway. Coring was
done using NQ core barrels. The core was carefully boxed in the field, shipped to the
laboratory for detailed logging, photographing and selection of test samples. After
completion of the laboratory study all cores with the exception of the concrete test
samples were shipped to the Trent-Severn Waterway yard on Asburnham Street in
Peterborough, Ontario.
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Project: 92-284 2.

On completion of the boreholes located at the piers, both falling head and
packer tests were carried out. In almost all piers the packer was set with the top seal in
sound concrete in the dam and the lower seal generally 0.6 to 0.7 m into the bedrock
below the base of the dam/rock interface. Packer testing incorporated relatively low
pressure testing with pressures in the range of 60 to 200 KPa (10 to 30 psi). In most
cases the capacity for water take exceeded the pump capacity except at the lower
pressures. With the packers in place, a falling head test was carried out to determine
the extent of leakage in the concrete portion of the dam. The packer was then removed
and the falling head test repeated over the entire length of the borehole. Three
constant intervals of time were used to evaluate the water take during any test,
however, it was generally found that a constant rate of flow was easily established.

The borehole data for each borehole consists of the general borehole log
which describes the general nature of the material encountered and includes the
elevations. Drilling notes are incorporated into this log. Following this general log
sheet the core log describes the core in detail and indicates the location of packer tests
and falling head tests. The core log contains various graphics and abbreviations that
require interpretation using the "Exploratory Sheet to Core Log", this is enclosed as
Drawing No. 22, while the boreholes are number Drawings 2 to 21. It is worth noting
that borehole 19 and 19B are the same hole, however, because of a broken core barrel
in borehole 19, borehole 19B was drilled adjacent to 19. The photograph of the
concrete and rock core complete the borehole log information and follow the core log
sheet.

Drawing No. 1 indicates the location of all the boreholes. These locations
approximate the locations requested by DPW. The elevation of the boreholes is
referenced to bench mark # 6143401 elevation 182.050 located at the north west end
of the structure adjacent to the swing bridge seat. The elevations for the boreholes has
been rounded to the nearest 0.1 value, the deck of the bridge is relatively flat with
abutments being the highest elevation, 181.89 m and 181.86 m for the west and east
abutments and the lowest area being near spillways 3 and 4 at elevation 181.84 m.
More exact elevations of each borehole has been included on Table No. 4.
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Project: 92-284 3.

A composite pictorial view of the dam looking north from the downstream
side and south showing the upstream view is shown as Drawing No. 1A.

STRATIGRAPHY

The stratigraphy at the dam site consists of the concrete dam over
bedrock. The details of these layers obtained from the core results follows; a pictorial
description of the core is shown as Drawings 2 to 21.

(a) Concrete

The dam which was constructed in 1915 some 77 years ago reflects its
age. The detailed condition survey is discussed under another heading. The concrete
in the dam is generally only fair in quality. It is apparent that large size aggregate (>75
mm) was used in the manufacturing of the concrete. In many cases breaks are
apparent along a poor bond at the contact with the large aggregate pieces.
Construction joints are visible throughout the core, (and visually on the exterior of the
dam) these construction joints are sometimes open with signs of open joints or eroded
paste along the joints. The concrete in the abutments shows pockets of poorly
cemented (or eroded) material typical of honey combing although these pockets are not
likely continuous. The concrete in the piers tend to be in better condition than that at
the base of the spillway where the sills show more sign of deterioration. Deck beams
and seats show exposed reinforcing and are in numerous cases in poor condition.

Thirty one representative concrete samples were subjected to
compression strength testing. This testing was carried out in accordance with CSA
A23.179C Specifications in a wet condition. The breakdown of core location and
strength is indicated on Table |. When considering the results of this table, it must be
remembered that in general only sound concrete can be tested, hence weaker zones,
areas of honeycomb etc. are not reflected in the values presented.

The strength test results reveal a wide spread in values with a significant
number of low strengths i.e. < 20 MPa. The lower strength reflect a failure around large
aggregate or what appears to be poor cement paste.
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Project: 92-284

TABLE 1
Port Severn
Core Samples
Compressive
Lab No. Borehole Elevation Strength (MPa)

1 1 1.44 33.1
2 1 5.32 17.9
3 2 7.01 30.1
4 3 2.10 26.7
5 3 4.59 26.4
6 4 7.10 27.6
7 5 0.28 31.5
8 5 5.90 19.1
9 6 0.21 37.2
10 7 0.41 18.3
11 7 3.38 14.8
12 8 7.05 27.1
13 9 1.30 16.7
14 9 4.63 26.5
15 10 6.83 23.5
16 11 1.55 17.8
17 11 6.68 18.8
18 12 5.00 18.0
19 13 4.51 23.5
20 13 0.59 22.4
21 14 0.45 25.5
22 15 0.41 21.3
23 15 5.01 274
24 16 0.38 36.3
25 17 0.70 34.8
26 17 4.31 31.3
27 18 4.55 31.5
28 19 0.27 34.4
29 19 0.42 24.5
30 19 3.63 28.5
31 19 3.98 32.6
32 20 2.02 18.9
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Project: 92-284 5.

The contact of the concrete with the bedrock in most boreholes is good.
Where large aggregate contacts the bedrock the joint is broken and shows signs of
discoloration. It appears that small boulders were either left in place or added to the
bottom of the concrete as the native bedrock stone is cored in several boreholes above
the bedrock contact. A detailed description of the cored concrete is presented on the
core log for each borehole. At boreholes 4, 5, 6, 11 and 18 the contact with bedrock is
poor with signs of erosion and poor quality concrete paste. At borehole no. 11, there is
missing material at the bedrock location.

BEDROCK

The bedrock has been identified as a migmatite gneiss. It is banded black
and white and contains some pink coloration. There are numerous quartz veins;
feldspar, biotite and hornblende are common. The bedrock is unweathered, of high
strength and has bedding/joints at close to moderate intervals. The bedding joints are
rough planar to rough undulating with both vertical and diagonal cross joints. Some of
the joints show evidence of missing material.

The rock core recovery is generally 100 percent or very close to this
percentage. The R.Q.D. value varies but is generally high reflecting a sound rock.
Between boreholes 12 (bedrock contact elevation 173.7 m) and borehole 13 (bedrock
contact elevation 176.6 m) a variation of 3 m in contact elevation was noted, with the
bedrock remaining virtually flat on both sides of this point. As discussed earlier, the
contact with concrete shows approximately 75 percent of the boreholes locations to be
intact. Some boulders of the bedrock project into the concrete. Poorer rock quality
tends to exist approximately up to 10 - 20 cm below the bedrock contact.

The bedrock is described in considerable detail on the core logs. The
explanatory sheet for the core logs is Drawing No. 22 and should be referred to when
interpreting the core logs. Detailed photographs of the rock core (and concrete) are
included.
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TABLE 2

Rock to Concrete Contact

Borehole Approx. Elevation Comment
No. Bedrock/Concrete
Contact

1 173.9 Contact intact; fractured rock immediately
below contact. Some deterioration of concrete
immediately above contact.

) 174.2 Contact intact; area sound above and below.

3 173.8 Contact intact; broken bedrock zone 30 cm
below contact.

4 174.0 Possible erosion at contact, weak paste,
fracture in concrete just above contact.

5 174.2 Possible erosion at contact.

6 174.1 Weak paste and possible erosion at contact.

7 174.2 Probably good contact; core broken at contact
due to drilling.

8 174.1 Contact intact.

9 174.4 Contact intact, fractures 5-10 cm beneath
contact zone.

10 174.2 Probably good contact.

11 174.5 Missing material at bedrock contact.

12 173.7 Contact intact.

13 176.6 Contact intact.

14 176.8 Contact intact.
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TABLE 2 Continued
Bock to Concrete Contact

Borehole Approx. Elevation Comment
No. Bedrock/Concrete
Contact

15 176.7 Broken rock immediately below contact.

16 176.6 Contact intact.

17 176.8 Contact intact; fracture in concrete just above
contact.

18 176.4 Contact eroded; boulder or crevice at borehole
contact location.

19/19B 177.4 Broken rock at contact.
20 177.3 Possibly intact contact.
LEAKAGE

Both falling head tests and packer tests were carried out to assist in
evaluating the water tightness of the concrete dam and the bedrock. The packer tests
were carried out using a double packer of approximately 1.7 m in length. The packer
was located at the contact with the concrete and bedrock with 0.6 to 0.7 m length into
the bedrock. Falling head tests were carried out in the concrete portion of the dam and
in the entire hole to evaluate the difference in values for the concrete and bedrock.

The permeability or potential for leakage should be described as to how
much seepage can pass through the concrete or bedrock under the existing head.
Measurements such as those taken are not accurate as some seepage moves down,
up and in 360 °. The value of permeability is therefore subject to very large errors and
as well is not generally useful when considering grouting. A test that considers the flow
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radially from the test hole and is used extensively in grouting is the lugeon test (pl).
Table No. 3 attempts to summarize the results of the packer and falling head tests.
These results must be considered as only indicators of permeability and that the error
could be in the region of +10 to 100 times the values shown. The values of Table 3
basically should be used to reach two conclusions:

The concrete dam is reasonably sound and grouting the concrete itself
will be difficult. Highly viscous grout with low grouting pressures are
required. High grouting pressure may cause separation (fracturing) along
the construction joints.

2. The bedrock beneath the dam is highly permeable and because of high
leakage velocities will be difficuit to grout.
TABLE 3
Approx.
Borehole Test Description Permeability Lugeon
No. cm/sec.
1 (A) Falling head test in concrete
dam section to 6.8 m depth. Notake @ | = --—-
(B) Falling head test in rock ~3 m | Could not fill hole >100 pl
length below dam.
(C) Packer test, rock concrete 10-1t0 10-2 >100 ul
contact,. 0.5 m into rock.
3 (A) Falling head test in concrete
dam section to 7 m depth. notake | = ----
(B) Falling head test in rock ~3m | Could not fill hole >100 pl
length below dam.
5 (A) Falling head test concrete <1 litre/minute | = -eeee-
dam to 6.5 m depth.
(B) Falling head test in rock ~3 m
length below dam. 10-2 cm/sec. >100 p!
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TABLE 3 Continued
Permeability/Falling Head Test Results

Approximate

Borehole Test Description Permeability Lugeon
No. cm/sec.
(C) Packer test; rock to concrete
contact 0.6 m into rock. 103 cm/sec. >100 pl
7 (A) Falling head test; concrete
dam to 6.7 m depth. <1 litre/min. | = -----
(B) Falling head test in rock ~3 m | Could not fill hole >100 pl
length below dam.
(C) Packer test; rock to concrete 104 cm/sec. ~15 pl
contact 0.7 m into rock.
9 (A) Falling head test; concrete No take
dam to 6.5 m depth.
(B) | Falling head test in rock 102 cm/sec. >100 pl
approximately 3 m length
below dam.
(©) Packer test rock to concrete 103 cm/sec. >100 pl
contact 0.7 m into rock.
11 (A) Falling head test in concrete ~1 litre/min. ---
dam to 6.1 m depth.
(8) |Falling head test in rock| 109 cm/sec. >100 pl
approximately 3 m length
below dam
13 (A) Falling head test; concrete Negligible take ----
dam to 4 m depth.
(B) Falling head test in rock ~3 m 10-3 >100 pl
length below dam.
(C) | Packer test; rock to concrete 103 100 pl

contact 0.7 m into rock.
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TABLE 3 Continued
Permeabilty/Falling Head Test Results
Approximate
Borehole Test Description Permeability Lugeon
No. cmjsec.
16 (A) Falling head test; concrete Negligible take ----
dam to 4.5 m depth.
(B) Falling head test; in rock 102to0 103 >100 pl
approximately 3 m length
below dam.
(C) Packer test rock to concrete 103 cm/sec. >100 pl
contact 0.6 m into rock. '
17 (A) Falling head test concrete 1 litre/m
dam to 4.4 m depth.
Falling head test; in rock 1020 103 >100 pl
approximately 3 m length
below dam.
19/19b (A) | Falling head test; concrete 104 ~15 ul
dam* to 3.2 m depth
(B) Falling head test; in rock 104 ~15 +10 pl
approximately 3 m length
below dam.
(C) Packer test rock to concrete 103 cm/sec. >100 pl

contact 0.7 m into rock.

dam.

Both of these conclusions indicates that only a highly skilled specialized
grouting contractor should be considered for this project, if it is decided to grout the
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Despite the fact that there is a high degree of leakage beneath the dam
there is no indication of a major overall problem. The bedrock core shows sound,
strong rock with minor signs of erosion. The concrete dam does show some sign of
erosion of the cement paste near the bedrock contact, (Table 2) and shows signs of old
age nearing the end of a typical life expectancy.

Some general comments related to grouting are as follows:

Based on the results of the leakage testing the most significant water
seepage would occur through the fractured rock zone immediately below the concrete
sill slab. With respect to the concrete piers and abutments the concrete appears to
have very low permeability. Significant water seepage through the concrete structure
would occur at the horizontal construction joints.

Grouting of the fractured rock mass beneath the concrete sill slab may be
feasible using conventional grouting techniques. Grouting of the concrete structure
may not be effective due to leached deposits in the horizontal joints.

Grouting recommendations for the fractured rock zone are as follows:

Grouting of the rock mass ideally should be carried out under dry
conditions utilizing a cofferdam. If this is not feasible grouting may possibly be carried
out using a modified procedure for flowing water conditions, however, grouting should
be carried out when the water level has been drawn down to its lowest possible
elevation.

A grouting trial should be carried out in one opening/spillway to evaluate
grouting procedure including consistency of grout mix, need for accelerators -
thixotropic agents, spacing of grout holes and monitoring requirements. As an initial
procedure the following is recommended:
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Grout holes 64 mm in diameter be drilled 2.1 m on centre through the
concrete sill slab to a minimum depth of 300 mm into the sound rock -
RQD 90 percent or better.

Install packer monitoring tubes in all drill holes except grout hole.
Monitoring tubes to be installed such that the top is above water to
facilitate monitoring of the grouting operations.

Utilize a prebagged grout mix as manufactured by Intrusion Prepakt or
Stealth grout as manufactured by KPM Industries. Alternatively a more
flexible site batched grout may be employed however, laboratory trial
batches will have to be carried out to achieve strength requirements and
volume stability at various water total cementitious ratios from 5:1 to 0.45.
The grout should be composed of:

Type 10 Portland Cement

Silica Fume - Not to exceed 10 percent of total cementitious content
Flyash Type C - Not to exceed 25 percent of total cementitious
content.

Accelerator dosages to achieve initial set at 20, 40, 60, 120, 240
Minutes.

Thixotropic agent dosage to achieve desired workability at low
water cementitious ratios.

Minimum 28 day compressive strength of grout should be 30 Mpa

Grout mixer to be high speed colloidal mixer.

Grout pump to be continuous feed positive displacement type equipped

with a flow meter, pressure gauge to indicate grout injection pressure at pump and
grout pressure in the grout hole.
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Grouting to commence at upstream hole utilizing grout at w/cementitious
ratio of 5:1 reduced to minimum wjcementitious ratio at which no grout take occurs
using a grouting pressure calculated according to depth based on the effective
pressure, approximately 0.07 kPa per 300 mm of overburden. To commence grouting
operations higher initial pressures may be used to achieve grout flow but shall be
reduced as soon as grout flow is evident. Following no grout take the w/cementitious
ratio shall be increased until flow occurs at design safe grouting pressures. Grouting
shall continue and grouting progress monitored by recording time to intercept of
adjacent grout monitoring tubes. Grout pressure in the grout hole shall be monitored.
When grout pressure in the grout hole reaches the maximum design safe grouting
pressure grouting shall continue until grout refusal occurs at this maximum pressure.
Grouting and monitoring of the remaining holes shall be carried out in the same
manner.

Upon completion of the trial grouting operation core samples should be
obtained from locations between the grout holes to evaluate the void reduction in the
rock mass.

Due to significant water flow conditions second and subsequent stages of
grouting may be required to completely fill the fractured rock mass beneath the
concrete sill slab. Also if the dry condition grouting procedure is not adopted an
alternative, rapid set grouting procedure may be anticipated at least in areas of high
flow.

Based on the results of the above trial, spacing of the grout holes can be
adjusted and the grout mixes to be utilized in the first and subsequent stages finalized.
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Grouting recommendations for the structural concrete piers and
abutments are as follows:

Grouting of the concrete below the waterline ideally should be carried out
under dry conditions utilizing a cofferdam. If this is not feasible grouting may be carried
out under flowing water conditions; grouting preferably should be carried out when the
water level has been drawn down to its lowest elevation.

As an initial procedure the following is recommended:

Grout holes 64 mm in diameter be drilled 1 m on centre along the
centreline of the pier to a minimum depth of 300 mm into the sill slab.

Establish elevations of open horizontal joints.

Utilize a prebagged grout mix as manufactured by Intrusion Prepakts or
Stealth grout as manufactured by KPM Industries. Minimum 28 day compressive
strength of grout should be 30 Mpa.

Grout mixer to be high colloidal mixer.

Grout pump to be continuous feed positive displacement type equipped
with a flow meter, pressure gauge to indicate grout injection pressure at pump and

grout pressure in the grout zone.

Grout packers to be installed such that grouting zone is sealed a minimum
of 300 mm into sound concrete on either side of the open joint.

Install packer monitoring tubes in drill holes immediately adjacent to the
grout hole to facilitate monitoring of the grouting operations.
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Grouting to commence at upstream hole at lowest zone of open joints
utilizing at w/cementitious ratio of 5:1 reduced to minimum w/cementitious ratio at which
no grout take occurs using a grouting pressure calculated according to depth based on
the effective pressure, approximately 0.07 kPa per 300 mm of overburden. To
commence grouting operations higher initial pressures may be used to achieve grout
flow but shall be reduced as soon as grout flow is evident. Following no grout take
w/cementitious ratio shall be increased until flow occurs at design safe grouting
pressures. Grouting shall continue and grouting progress monitored by recording time
to intercept of adjacent grout monitoring tubes. Grout pressure in the grout hole shall
be monitored. When grout pressure in the grout hole reaches the maximum design
safe grouting pressure, grouting shall continue until grout refusal occurs at this
maximum pressure. Grouting of the open joint zones above the grouted zone shall be
carried out in the same manner followed by grouting of the adjacent holes.

Upon completion of the trial grouting operations core samples should be
obtained from locations between the grout holes to evaluate the void reduction in the
rock mass.

Based on the results of the above trial, spacing of the grout holes can be
adjusted and the mixes to be utilized finalized.

Crack Repair to Concrete Dam

It is possible that leached deposits may be difficult to remove from
cracked areas making the repairs to the concrete dam difficult and of questionable
merit. Crack repair should be carried out in the dry.

The contractor will provide all labour materials plant and equipment to
pressure inject epoxy grout into cracks in the concrete on the dam structures including

sills, piers, sluice-ways and log chutes. Work should conform to -C881 - Epoxy Resin
Based Bonding Systems for Concrete. Normal qualifications and inspections and
testing will be outlined. Grouting separation along construction joints must be avoided.
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It is anticipated that the contractor will:

1. Remove all deteriorated concrete,
2. Inject epoxy grout,

3. Place repair concrete,

4. Complete local surface repairs.

Typical Epoxy Grout Injection Resin products include Capweld 333,
Sikadur 52 or equal alternatives. The epoxy bonder for installation of injection posts
can consist of Capbond EX Epoxy Bonder or Sikadur 31 Hi Mod Gel or equivalent. A
spill contingency plan should be available to provide environmental protection in case of
accidental spill.

The contractors equipment should be " designed for continuous
proportioning mixing and pressure injection of a two part component epoxy injection
grout. The injection machine must be capable of monitoring uniform proportioning
mixing through a pressure range of 0-150 psi. Pressure gauges are required at the
pump and at the injection point. The use of pressure pots or caulking guns is not
permitted.

Epoxy grouting should be carried out with temperatures above 5°C
without the presence of ice. Loose concrete, dirt, algae and other deleterious material
must be removed. Surface injection posts or injection packers should be located at not
more than 30 cm spacing. Grouting should begin at the lowest point using grouting
pressures carefully predetermined by the engineer. Full depth penetration of the crack
with epoxy grout is expected. Holes can be dry packed with approved patch material.
Final surface cleaning with hand tools and hydro blasting should be specified.
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TABLE 4
ore jo
Precise
Borehole Reference (See Dwg. 1) Elevation
No.
1 1.22 m west canal wall 181.89
0.96 m south ofnorth reference wall
2 3.87 m west centreline pier 2 181.86
1.80 m north of south reference wall
3 Centreline pier 2 181.85
1.80 m north of south reference all
4 3.73 m east centreline pier 2 181.84
1.71 m north of south reference wall
5 Centreline pier 3 181.84
2.35 m north of south reference wall
6 3.76 m east of centreline pier 3 181.84
1.78 m north of south reference wall
7 Centreline pier 4 181.85
1.72 m north of south reference wall
8 3.99 m east of centreline pier 4 181.84
1.74 m north of south reference wall
9 Centreline pier 5 181.85
1.79 m north of south reference wall
10 4.89 m east of centreline pier 5 181.85
0.96 m north of south reference line
11 Centreline pier 6 181.87
1.63 m north of south reference line
12 3.72 m east of centreline pier 6 181.86
1.72 m north of south reference line
13 Centreline pier 7 181.86

1.67 m north of south reference line
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TABLE 4
Borehole Location
Borehole Precise
No. Reference (See Drawing 1) Elevation
14 4.04 m east of centreline pier 7 181.86
1.74 m north of south reference line
15 Centreline pier 8 181.87
1.69 m north of south reference line
16 3.86 m east of centreline pier 8 181.85
1.76 m north of south reference line
17 Centreline pier 9 181.86
1.65 m north of south reference line ‘
18 3.93 m east of centreline pier 9 181.86
1.74 m north of south reference line
198 3.81 m east of BH18 on approximate centreline 181.86
of east abutment

1.48 m north of south reference line

20 3.81 east of borehole, borehole 18 181.86
0.61 m north wall corner (see drawing 1)

GENERAL COMMENTS

The data presented has been obtained from 20 cored holes located along
the structure. Variations from the conditions encountered should be anticipated. The
concrete strengths reflect only the value for the section tested and large variations
above and below those reported will occur. The leakage measurements are accurate
only to the extent that they show a reasonably tight concrete structure and a bedrock
with a high degree of leakage. The concrete dam contact with the bedrock is fair to
good as over 70 percent of the rock/concrete interfaces were intact.
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This report (Part 1) is a factual report and does not consider the overall
stability of the dam, nor the possible effects of repairs or methods of repair.

Part 2 of this report contains the condition survey obtained from visual
observation and should be considered in conjunction with Part 1

DBA ENGINEERING LTD.

KRP:rcb P.S. Dhillon, P.Eng., |\ P
Dist.: General Manager b %

Public Works Canada (6)
File (1)
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CORE LOG

Project Qrientation Ground Elevalion | Datum Borehole No.
Port Severn Main Dam Vertical 181.89m Geodetic 1
Location Date Started Completed Logged By Sheel ot
Oct. 5/92 Oct. 5/92 Shaheen & Peaker 2
Client Drilling Agency Drill Type Core Barrel 8 Bit Design | Project No.
Public Works Canada Malone B.40 NQ SP175
é‘ .
Joint Charactenstics d Q x .‘7,
- (14 0N W w
€ o z » © N S| 3] F
z g GENERAL DESCRIPTION E ¢le - § w Z = |wg § ] ggg @
s |z18 clEl212[21212]| 2| 228|222 | g3 | %
215819 oizlG|i3I5|%| T | 2|23|zE| o | & | EE| @
a | 815 2|8i8|&[2|2(%| ¥ | 5 |E%|28| = |8 | 8| &
1 2 3 4 s|e]z]a|a]wo]n] 13 14 15 16 17 18 19
L81.89 « ' | CONCRETE, broken core to
-4 10.2m, open joints or ero- No. 1]
- i ded paste along joints to [
- 4labout 2.lm, flat constr-
'—1 2 uction at 4.44 m, joints N00% NQ
] » | or breaks commonly occur T
~|at poor bond with coarse
A aggregates. f
.
12 2 No.2|
.. '
i . | 100%] NQ
A
.
13 Y ] 1
.
Y
5 . No. 3}
T e
44 | 993 I
» . NG
.
Ls r No. 4|
.
s x -
C 1100% N
. '. Q
46 -1
4 Open joints or eroded
" |paste along joints below
s "|6.2m. No. 5T
P
47 1 4
. 99% NQ
A i
.
—r—8 ‘A pund -1
73.9 /. |[MIGMATITE GNEISS, banded vd No. 6
\ black and white, some
- - pink, quartz, feldspar, T
. biotite, hornblende, occ- 9% | 84 |NQ
asional pegmatitic layers -
-9 or pockets, unweathered, |I |B|F [C LU T o T
“Ahigh strength, bedding
1joints are at close to No.7 No
1 ‘|Imoderate intervals and T Water
are rough planar to rough n
“lundulating eroded material POt 1100 |NQ Risov
at joint surface at 9.25m. = ¥
Remarks
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CORE LOG

Project Orlentation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.89 Geodetic 1
Location Date Started Completed t.ogged By Sheel of
Oct. 5/92 Oct. 5/92 haheen & Peaker 2 2
Client Drilling Agency Drill Type Core Barre! & Bit Design | Project No.
Public Works Canada Malaone B-40 NQ SP175
£ .
Joint Characteristies z 2 E
€ n o & 2|38
z | g GENERAL DESCRIPTION eleiel |18 w 2| z|wd| 8 § S8
s | E| alrizlglz|lo|S| @ | 5 |SElsE]| 2| & | T
= x [=} w sl=zlx|zl=sl £ z |=2(2 T
|52 Sizla|2|3|5|8| 2| 2|e8|=z¢| S| |LE
w =l =
ad | 8|5 21S|8|5|R|2|2| ¥ | 5 |£2|28| = |8 | £9
1 2 3 4 stej7|8]9fjofpnn} 13 14 15 16 17 18 19
171.89 /‘f MIGMATITE GNEISS No.7 No
" .
L i c L1oo|no Nater
o I |BjF RelT lo bog Recov-
Ly 9%
—IRU
; N? &l100 |no
S+ 119~/ g
171.1 e END OF BOREHOLE D%
—— 12 ——
—— 13 s
_.._l4 ——
—t 15 e
—— 16 ——
117 1
18
419 1
Remarks
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Log
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+ 8

Panetromeler
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X

0
3EDs
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A

Project

2

Port Severn Main Dam

S&P

Owg. No. 3

Port Severn, Ontario

Project No SP175 ..

Hole location and datum see drawing No. 1

—E0

o <Ww

Soil Description

\CONCRETE DECK

0.15m

T

CONCRETE

BEDROCK

END OF BOREHOLE

NOTES

Hole advanced by means

wash boring drill rig on

Oct. 6th/92.
Water level in hole
- not possible to
measure
No return of water

b}
E
ELEV. |P
m T
H
L 181.9 | °
2
4
[

175.0
174.2 |,
0

—]171.1
7
1"
1%
]
2
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and unit
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-
Run
#1
Run
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CORE LOG

Project Orlentation Ground Elevalion | Datum Borehole No.
Port Severn Main Dam Vertical 181.86m Geodetic 2
Location Date Started Completed Logged By Sheel of

Oct., 6/92 Qct, 6792 Shaheen & Peaker 1 2
Client . Drilling Agency Delll Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone B40 NO Sp175
§ -
Joint Charactenshcs N (Eg E
3 z| 1. o i 2|32
z | = GENERAL OESCRIPTION 2lwlol (€] |wl 2| =z |wB]| 8 S| 2¢
e] 3 w oY gl & lgzl 8 8 e
e ol ) FlEleig|el o] @ Q|SWloax]| F| & | g
< x Slel=zl 5 £ls Z 15312 =
s = @ olzl1&|Si8iS|c]l w OO wl o 4 Yo
a &2 olsla|Z({3|z|8] | 2122|533l o | & | =&
o a 3 z|Slo|a|e|i|<| = nl&E|go]l « | © e
1 2 k] 4 s|e]lz|8]oo]nn] 12 12 14 15 16 177 18 19
181.8 Deck
41 4
J.2 4
d3 Space A
14 -
15 1
46 4
175.01 7 1=/ 1
4 - Iconcrete, eroded paste in No
. “ |Joints at 7.2 and 7.3m. Water
a - NO1 Recov
- .. T NQ lery
174.3 i/ /e {Migmatite Gneiss, banded 100
18 .- '"Apink, black and white, 3300
r/-|quartz, feldspar, biotite, M
:/ |hornblende, occasional i
- .- Apegmatitic layers or poc- C|RU T|O + No
v/i|kets, thick pegmatite B [F VC|RH NO2 Water
~v-llayer at 9.6m, unweathered RecovH
-9 J>K|high strength, bedding I |C{D T ery
L joints are at very close 68 NQ
(’; /lto moderate intervals and 983
+ w7/ |rough planar to rough un- BIF | M T
=7, dulating, diagonal cross
L .s>1joints at 9.46m.
(T \ | |
Remarks
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Project Orlentation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertica . Geodetic 2
Location Date Started Completed | Logged By Sheet ot
Public Works Canada oct. 5/92  loct. 5/92 phaheen & Peaker 2
Client Drilling Agency Drill Type Core Barre! & Bit Design | Project No.
Malone B40 NQ Spl1s5
Joint Characteristics f Q z
3 & 2| ze
& (4] >
z | = GENERAL DESCRIPTION elwld| 18] |ul 21 = |wd]| 8 S| g
z £ " =lolY gl = = |legz| & ~ c b
e L clzlgiglejs|l ¢ | o (Su|gad| 2| & | «°
s = 8 %’ (=4 - s RE] 217 = S16 8 Zu| o ws w o
> - =4 kn} 4 ] < uy > a I - W
o & |2 ol Slzi&|a|2|¥| w | Ei&d|5a| © | o =5
b} = b 2198|865 |e|E|<| = hleE|leo]| « o =Y
1 2 3 4 ste|z|8]9f{rw]jtr] 12 K] 14 15 16 V7 18 19
L71.8€ Migmatite Gneiss RH No3 xo
1 |B[r| MR 1o ater
1 RU 1004100 [NQ Recovt
ery
171.1 End of Borehole BE
4 4
Remarks
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Project
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Ontario

Project No.
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~-se
CfOwS <»

Sou Description

i

CONCRETE

NOTES

Run #7

BEDROCK

END OF BOREHOLE

1) Hole advanced by means of
wash boring drill rig on |
Oct. 6,7/92

2) Water level in hole
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3) No return of water for
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H

0

18

20

40

N Valye

60

Shoar Strongth

MPa

Natural Moisture Contont
ang
Attarberg Limus
% Ory Weight
20

10 30

Natyrat
Unat
We-ght

kI

Run
g1

Run
82

Run
3

Run
#4

Run
R

Run
46

Run
§7

Run
i8




3 3 T3 T3

~—

~3

o I B

1

—3

1

CORE LOG

Project Orientation Ground Elevalion |Datum Borehote No.
port Severn Main Dam Vertical 181.85m Geodetic
Location Date Started Completed Logged By Sheet of
October 6/92|October 7/92|Shaheen & Peaker 2
Client Orilling Agency Drill Type Core Barrel & Bit Design | Project No.
Public Works Canada IMalone CME - SPi?S
Jont Charactenstics & © >
- x = T
3 o z 7] Q9 > g g Bg
5 £ GENERAL DESCRIPTION ol e g a w é = |w S 8 E § w
S|z olzl=1g(2]12|13| 2| ¢ |24|s&l 2| @ -
- @D | ZIS|olE| & z|=2]= [
> olzlu|Q S|a = w 0o w o w w o
o & |2 S| ElE|2|3|3|%] | = [28|38| 2|5 | £
pre] o 7 z|S|olu|e|x| <] = h|E&E|2o| «« o =Y
1 2 3 4 s{6|7ia|a]wofn] 12 13 14 15 16 17 18 19
181.8p + ' IConcrete, open joint or
. |lost material at 4.1 to NOL
i . 4.2m and 7.4 to 7.5m, 5
Y vertical joints in upper
0.6m, diagonal joint with
T1 -+ loxidized staining at 6.7m, 1009 NQ
4 |joints commonly occur at
. a |POOT bond with coarse
- aggregate.
2 4 NO2
4. -} 1
T g L e
. & 1009
-1—3 ’
V. =+
1 i N03‘_
14 'Y 1 NQ
s 1009
|
s : NO4 |
1
1 : 1 NQ
3 1007
6 .
—— ‘ ——
1 > NOS|
i 4
17 . 1 NQ
> 100%
! b 1
. .
.8
173.81 8 - . L LLLY | noeT
A 4 Migmatite Gneiss, banded 1B lE VL
\/ Iblack and white, occas- |38 g—
T ) ional pegmatitic layers, 1B TF 97%‘"46 NQ
unweathered, high stren- = U b
gth, bedding joists are p
49 2IC |V A
- rough planar to rough un-
./#] dulating and at very closg -
./ | to moderate intervals, 18 |y NO? no
I .1+ vertical and dipping "87 NQ water
'Zr| cross joints to 9.1m. | 97% re-
4 C covery
Remarks
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{W Project Orientation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.85m 3
__ Location Date Started Completed Logged By Sheet of
FN October 6/92 October 7/92Shaheen & Peaker 2 2
{ Client Drilling Agency Drill Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone CME - 45 NQ SP175
{m Joinl Charactensiics ; 9 QE,
E o 2] z2
N = . ) 3 17 Q > 2 o S an
é £ GENERAL DESCRIPTION o w g @ w é = |w & 8 E § w
£ | |8 MIZEHEHEHERR IR IR K e
< x [ = Zi=l I Z |=2]2 [+ -
™ z | & |2 Slz|@|2|8Ic|a| = | 2[(28|z¢| S| & |52
ole -
| z |85 2|S|8|%|2|2|%| £ | 5 |€%|28| « |8 | £
' 1 2 | 4 s{elz]elofwfn] 2 [ va{a s [e |0 ] 8 |
171.89 V7, Migmatite Gneiss no
fm 7~ pNO?7 water
, 1 /A 1 re-
' | 1|8lefE BYIr jo 973 T87 [N covery
axy M RP
T NOB no
= 1 ‘. 9 5 T100|NQ |water
! o 00%
i 170.5 2L End of Borehole _h recovqry

T3

~T3 1
1

3

T3
[
T
I
T
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Log of Borehole _4

Auger Samote X Nawral Masturo X ; Port Severn Main Dam 5
Dwg No - S
SPT (N) Value O O % Plastc and Liquid Limit Project 9
Dynamic Cone Test Undrained Tnaxial at lsés Port Severn, Ontario el
Overburden Pressure
Shefoy Tude sen % Stran at Falure 0 Project No SP175
Fioig Vane Test v Penetrometer A Hole locaticn and datum see drawing No. 1
s D N Value Natural Moisture Content Nat.'a
€ and Uit
\?V :« Sodl Bescription ELEV ? 20 40 60 80 Attorberg Limits weg
B8 m P % Dry Weignt e -
Ll 2 181.8 M TS MPe o 0% 5 s
~\_ CONCRETE DECK — 181.65°
— =0.15m ]
|— —1 H
i t
— EMPTY SPACE . -
7
o — 4
| — s
—175.0
CONCRETE Run
174.0 £l
L — [
BEDROCK
- - Run
#2
— -—f 10
Run
#3
END OF BOREHOLE 170.8
NOTES
- — 7
1) Hole advanced by means of
wash boring drill rig on
- Oct.7th/92. —
2) Water level in hole
-not possible to measure
— 1) No return of water. — "
v - 1
s
| —] 1" ]
T “
I — 2
T [
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=
I Project Orientation Ground Elevation | Datum Borehole No.
- Port Severn Main Dam Vertical 181.84m Geodetic 4
Localion Date Started Completed Logged By Sheel of
= October 7/92 |[Ooctober 7/92|Shaheen & Peaker 1 2
E Client Drilling Agency Drill Type Core Barrel & Bit Design | Project No.
' Public Works Canada Malone CME - 45 N SP175
. " é-! .
= Deck Joint Characterislics > 2 E
! E w z o [2) s g %g
! z | g GENERAL DESCRIPTION Zletel ia wl 2| zlwd| 8 g | ou
g | £, olElzlolzlol3 9| o [SEigE] £ |3 | &=
z |z |8 5lg|8|181815|8| 5| £ |5g|z2| 5| ta
b a A== -4 i a] >
= a2 | 815 g(S|5|5|8|Z(| £ | 5 |EE|28| 2|8 | $©
( 1 2 3 4 [REEERALEERRRLE B 13 14 15 16 7 18 19
181. 844 DECK
F i
i 1
11 4
!m
!., +2 +
SPACE [
|
: J 3 4
[
d4 4
r 45 4
‘.
| 16 4
{ 175.0
H -+ 7 |4 .| Concrete, open joints or T no
-4 | possible eroded paste at water
rM 6.9m, 7.4m and 7.8m. NO1 re-
| T T coverk
‘ 174.0 -1 953 o
4 8 Migmatite Gneiss, banded 1le [F [od -+
black and white, some M 78
r‘m pink, quartz, feldspar, BT
[ + biotite, hornblende, occ-|“|c | v{EC T
asional pegmatitic layers RU NO2 no
9 - or pockets, unweathered, c r {0 water
e -+ . //~| high strength, bedding RH 1 e~
r‘ “/ | joints are rough planar 95 NQ covery
! ' ‘A to rough undulating at 1 |BIF ™ 1004
+ ‘/; | very close to moderate T
/..l spacing, trace of sliken- M
i ! /| sides at 10.6m.
‘! Remarks
fﬂ
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CORE LOG

Ca - calcite in joints.

Project Orlentation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.84m Geodetic 4
Localion Date Started Completed Logged By Sheel of
October 7/93 October 7/93 Shaheen & Peaker 2 2
Client Drilling Agency Drill Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone CME - 45 NQ SP175
g .
Joint Characlenstics : Q Fod
- @ @D w w
3 ol 12l s o .1 ¥ 2| 35
z = GENERAL DESCRIPTION Rlwlg] |3 wl 2] 21l 8 S| g8
=} E wlals w wl z I lug 2 o o
2 = _; olplziglz|le|s| ¢ o |pujgax| # B oo
< = 8 R EEIEHERS Z1581Zw| o w 5o
= @ [=] Q =4 w AN o] w
8 15|z s|8|2|213|3|¢| €| £|28138| ¢ |& | 23
@ 8 & 2I8|S|&G|&|E| %] = GlEiEldo|l =« | © =Y
1 2 | 4 6p7i8l9fwofn] 12 13 14 15 16 17 18 19
S . . . B |F
171.84 A Migmatite Gneiss 2 v NO3 ho
1 _/.~' B |F iy RUIp 1100 [ng water
A RP cal 0 re-
& 1B IF LU L1003 covery
170.81 11 /‘ End of Borehole
|
Remarks
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Auger Samoe P arel Most Project _Port Severn Main Dam Owg No 6
SPT (N} Vaiue OO0 % reasicanglguolmt o
o Port Severn
Dynamic Cone Test Undrained Tnaxal at " @5
Overburden Pressure
Sheioy Tude ool % Strain at Failure 0 Project No. SP17S
Field Vane Test -8 Penetrometer A Hole location and datum see drawing No. 1
s o] N Value Natural Maisture Content Naturai
| ¥ € ana ure
M Soil Description ELEV i"_ 20 40 60 80 Anorporg Limits Weignt
w g " H| Shoar Strength MP3 0 hed °'V2;”°'9"‘ % RV
ull HY 181.8 |,
; ] ‘[
-+ Run
I — 41
CONCRETE
- — H
Run
; $2
T
— -] ¢ Run
83
- Run
— ] 6 #4
| ] Run
L)
174.2
L — [}
BEDROCK
Run
| _ 86
L
et Run |
|
T $7 |
™ |
— — 10 — |
| |Run
- — 8
END OF BOREHOLE 171.1
- 1H
RIOTES .
—— J SR |
i— 1) Hole advanced by means — — i
K of wash boring drill rig . :
on Oct. 7,8/92. ] j
— 2) Water level in hole — N i
5.44m - :
3) No return of water for : !
l— Run &7 - T
|— — 15
!
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P — 18
- — 2
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Ca - calcite

Project Orlentation Ground Elevalion | Datum Barehole No.
Port Severn Main Dam Vertical 181.84m Geodetic 5
Location Date Started Completed Logged By Sheet of
Oct, 7/92 Oct, 8/92 haheen & Peaker 1 2
Client X Drilling Agency Drill Type Core Barret & Bit Design | Project No.
Public Works Canada Malone B40 N Sp175
Joint Characlenstics f t_g E' S
g S 2|32 *
= w = W [ > > o O n
-4 = GENERAL DESCRIPTION —lwlOo 7] w| 2  lwd o S od «
o 3 w L= w |l « = |le 2 @ ~ e w
S| z18 olelZlelzlel3| 2| 2 |uleE| 2|3 | a2 | ¥
X = @ slelglalolelal = Z2loalZw| o w w g
bl a = 2121|1313 e & @ lzalzz| o | 5 e 2
o 8|5 2|18|S|s|=E|E| =<} = L |EE &c|l« | o E o
1 2 k) 4 slelz|a]9o]w|n] 2 13 " 15 16 17 18 19
181. -
81.83 ry CONCRETE, possible con-
- | struction joint at 0.44, NO1 |
T 2 |open joints or eroded
paste along joints at
1 | 0.9m and at bedrock con- 1004 NQ
T .| tact at 7.62m, piece of
4 | waste at 4m.
d .
) NO2-¢
N |
T .' 00T NQ
b
43 : -4
» .
. : NO34{
|
da | 4  |ne
14 100%
N »
NO4
-+ 5 |} -
.
[ 1 Ne
1008
'
16 4
ﬁ
+ . Nos+
|- NO
L7 : . -
. 100%
R [ 3 ) |
174.2 —
>/’ | MIGMATITE GNEISS, banded F e
1s 1.t/ black and white, some 3 B D M 4
/.l pink, quartz, feldspar, C |y NO6
‘,ﬂ biotite, hornblende, num-
! \/v/] erous quartz veins and J66 [NQ
A brecciated gneiss at 10m, RyCa o 99%
7t lunweathered, high stre- ;2 8 |F RE T
Lg 18 ngth, bedding, joints are c |V -
‘/1'|at very close to moderate o
V>4 intervals and rough pla- Ve no
[ /;|nar to rough undulating, No74., NQ water]
{Avertical and diagonal 100¢ recover
/| cross joints to 9.3m. 1B |F L l
Ry Nog 191 [INO
Remarks
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CORE LOG

Project M D Orlentation Ground Elevalion | Dalum Borehale No.
Port Severn Main Dam Vertical 181.84m Geodetjc S
Location Date Started Completed Logged By of
Oct. 7/92 Oct. 8/92 Shaheen & Peaker 2 2
Client Orllling Agency Orill Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone B40 NQ P175
L g .
Jont Characleristics z czo E
E z| | o @ 2|32
z g GENERAL DESCRIPTION Plw|d b wl 2 < lwdl 8 S | 33
8 | £, BlE|Z|olElolEl S| El128( .8 5| #E
< x| u slzlzlz|2] = ©|28(sa| # | @ «
> = ] clslglalelslal = &S |Go w| o w w g
] a. = |1 ZI¥| X 8 HSlw| % T |<w|=z g o g s
@ a8 & 2|1QI8I&G|8 15| % = 5 |EE|28] « =} =Y
1 2 K] 4 spefz2(8j)9fjwo|n| 2 13 14 15 16 V7 18 19
T s : .
171,84 {..- Migmatite Gneiss c [rq .|, NO8 Sot .
Y4 2 | B|F pc|rH 91 [vo ace
+ iy 99% re-
171.1 A End of Borehole | | caverly
411 4
412 A
413 4
414 .
J1s ‘ 1
4-16 4
<+17 .
418 4
<119 —+
]

Remarks




Project: SP175

BHS ROM4 BH S RU
. BPor7oM * ToP
T OT ALH.D4

- .__‘ﬁbﬁr.:-,.. i
BaT7oM ToP 772}

Port Severn Dam
Concrete and Rock Core Borehole No. 5
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Log of Borehole

6

Auger Sample D% Natural Moisture Proiect P ; Dwg. No 7
ort Severn Main Dam . No. e
SPT (N} Value 00 & Plastc and Liqud Limt ! 9
Dynamic Cane Test Undrained Traxial at lsés Port Severn « Ontario -
Overburden Prassure SP175
Sheloy Tube e B % Strain al Failure By Project No.
Field Vane Test v s Penetrometer A Hole location and dalum see drawing No. 1
S D N Value Natyral Moisture Content Natura
G| Y € and unit
M Soil Descnpbon ELEV. |P 20 40 60 80 Atiarbarg Limits Weignt
w S " :1 Shear Strength MPa 10 % 0'72“)"9&9"‘ 10 UNIm)
il 181.8 |,
. CONCRETE DECK
=0.15m
- — 2
— -
EMPTY SPACE
— — (]
- — 5
— —1175.0
CONCRETE
Run
174.1 #1
- - 8
BEDRQCK
e — Run
§2
e - 10 Run
#3
— END OF BOREHOLE——= 170.9
NOTES
~— 12
1) Hole advanced by means of
wash boring drill rig on
| Oct. 8th/92.
2) Water level in hole
-not possible to measure
| 3) No return of water | “
— — 1%
- — 19
— )
1]
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T3 T3 T3

—3 T3 T3 773

T3

Project Orlentation Ground Elevation {Datum Borehole No.
Port Severn Main Dam Vertical 181.84m Geodetic 6
Location Date Started Completed Logged By Sheet of
October 8/92 October 8/93 Shaheen & Peake 1 2
Client . Drilling Agency Orill Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone CME - 45 N Sp175
. . § .
Joint Characteristics d 2 E
3 & 2|38
= o z oy (L] > > O [= 3
z = GENERAL DESCRIPTION —lwlo o w| 2 r |lwd g i Sw
[+] E 3“) E .; [4] %’ < @ = e Z X 8 ] "
t |z|8 wlE[E|2|E12l2 2| 2 |=E|e8 2|2 | &z
3 = D clel&lolelStie] = W |loo w| o | w W
g | § |z | 8E|Z13|218 2 | & |£8|38| 2|8 | 55
@ 8|5 Z|8|o|B|s|E|=| = »|EE|jZol « | © =Y
1 2 3 4 s|6f7|6]9|w]in] 12 13 14 15 16 17 18 19
1
181.8
Deck
11 4
42 4
A3 Space 4
4 4
45 4
-+ 6 -
175.0
+ 7 |2 | Concrete, broken concrete T
. 4| gravel from 6.9 to 7.0m, NO1l no
s .| open joints or eroded water
T . b | paste, weak concrete seam T re-
= at 7.oM. 5% cover
174.1 /- Al Migmatite Gnelss, banded F 3
48 || white and black, some C Te2 |nQ
pink, gquartz, feldspar 1| { FlvC
biotite, hornblende, occ-
s asional pegmatite layers, ;l_ +
unweathered, high strength U NO .2 no
bedding joints are at c ke T| O water
49 ;| very close to moderate 100w
~ : VG re-
" .4 intervals, vertical and 3B F - cover
/.| diagonal cross joints C | D o ING 3
1+ \,,‘\ from 8.7 to 10m. c T
-l‘\;
Remarks
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Project Orlentation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.84m Geodetic 6
i Date Started Completed Logged By Sheel of
Location Dctober 8/92 [October 8/92|Shaheen & Peaker 2
Clienl . Orilling Agency Orlll Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone CME - 45 NO SP175
§ .
Joint Characleristics N géo E
E z © & 2| e
z | = GENERAL DESCRIPTION 2Auwld| 18] |l 21 2 |ud| 38 S| 8%
e 184 alzlzlelElelS| & | 5|88 £ (| &S
o
= | E|8 s5|=|2|8|5|2|5| 2| 2 |588|2e|lo|uw | &
[ & = o g IéJ 13 Jlw] 8 c|z2lzZ]| o x <Y
o a & Z|S|Slalalafx] = »n|EE g8l « | O =4
1 2 3 4 516|718 })9fwfrr} 12 13 14 15 16 12 18 19
171.8 “#7 |Migmatite Gneiss R no
4 ‘\'/ g 1lsir|c qug ol o NO3 R er
1 s { 77| NQ | re-
</ cov-
T 100 er
709 4., =4 END OF BOREHOLE j_ y
412 4
413 4
114 4
415 4
416 -
+17 4
-1-18 -+
T19 -+
|
Remarks
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Auger Sample

SPT (N} Value

Dynamic Cone Test
Shelby Tube

Fieic Vane Test

& Natural Maisture X . 8
007 Plasse and Liqud Lme Project Port Severn Main Dam Dwg No ___ 7~
Undraned Tnaxial at o Port Severn, Ontario
- Overburden Pressure '5@5
¢ % Strain at Failure 0 Project No
.8

Log of Borehole

Penetrometer

7

S&P

A Holo localion and datum soe drawing No. 1

SP175 -

-3

.|]<]

S
gq Soi Descriphon
o)
L
— CONCRETE ]
BEDROCK

END OF BOREHOLE

-

r.NOTES

1)

2)
3)

Hole advanced by means —
of wash boring drill rig
on Oct. 8th/92

Water level in hole —
5.37Tm

No return of water for

Run #7 —

ELEV
m

181.8

174.2

171.0

o XI-DmMO

20 40

N Vatue
60 80

Shaar Strength

MPa

Naturat Moisture Content

10

ang
Atlerberg Limits
% Ory Woight
20

30

taturar
una
weigh:

kA im?t

Run
EDN

Run
82

Run
§3

Run
84

Run
#5

Run
#6

Run

a
-4

Run
é8
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Project . Orlentation Ground Etevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.85m Geodetic 7
Location Date Started Completed Logged By Sheet of
October 8/92 |October 8/92|Shaheen & Peaker 1 2
Client Drilling Agency Drili Type Core Barrel & Bil Design | Project No.
Public Works Canada Malone CME - 45 NQ SP17%
Joint Characlenstics i Q é‘ -
g = o i 2| &e | ¥
=z | = GENERAL DESCRIPTION 2lwl|d| 18] |l 21 = |lwd] & S| g
& | E glElz|el¥|o|g S| £ 22| 8 Nl eS| &
s |z |8 clE5|1215|8(2l 21 2(28|=8| 2|2 | 22| &
= 3} olsl&lolels|l«]| & wu |loo w| o w W@
& | g | = Z(2213[3]18 s | € [2@|z5|l o |5 | 25| &
o a8 & 21218 |&G|R|E|%| = » |EEI&0] = o zY g
1 2 3 4 s|ef|z]a]9o]w]n]| 12 13 14 15 16 7 18 19
181.89 Concrete, open joint or I
4 leroded paste at 0.9m,’ Noly
T "11.1lm, 3.3m and 3.6m,
§ |broekn up core at l.5m,
1 : joints commonly occur at 100%. NQ
T : poor bond with coarse
' aggregates.
14 NO2
. N
+2 Q
98%
1 ’ i
43 |, +
|
NO3
T s
. 4 INQ
14 N
1009
1 ) N
NO4
—[-5 . -t
NQ
A 1004
-+ 6 -4
i
T NOS
J7 |» 1 ke
. 1004
. =
L74.2 1 c -+
'Y IMigmatite Gneiss, banded sl|r kel
d1s ,~|white and black, some NO6 |
o |pink, quartz feldspar, 2 |B|F
. -/biotite, hornblende, occ- clp | M|RU 96% { 73 T’Q
1 - / |asional pegmatitic layers, RH 4
~-Jeroded schist layer from —___
%8.8 to 8.9m, bedding 1 |BIF sp T|o no
4o [ joints are at very close — NO7_1 47 NQ |water
.+ Z]to moderate intervals witH C 24% recovery
\7 Jrough planar to moderate 3 B|F e |ru
1 ' ! lintervals with rough un- c1D nos t no
!~ /]dulating surfaces, diag- RP 99% | 67 | no | Water
‘7|onal cross joints at 8.1lm recovpry
s ‘Jand 9 to 9.8m B IF
Remarks
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Project Orlentation Ground Elevation | Datum Barehole No.
Port Severn Main Dam Vertical 181.85m Geodetic 7
cation Date Started Completed Logged By Sheet of
Lo October 8/92|0October 8/92| Shaheen & Peaker 2 2
Client Drilling Agency Drill Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone CME - 45 NQ SP 175
Joint Characleristics g o |z
3 i 2| 3¢
£ z o) = P
z | s GENERAL DESCRIPTION g wld - % wl 2| z|wd 3 ‘é g
e |l 318 wlEI2(E1E[2|2) £ | 2 |28lsE|l 2|2 | g2
z|5]¢2 SIZlE|QI8(3|8] 3 | 2|28z S |E | 5E
w ola -
s |85 2|S|&(5|R|2|%| ¥ | 5 [€5|28| |8 | £
1 2 3 4 s|ej7|8]ofwjn] 12 13 14 15 16 17 18 19
74
ﬂn.es 7.~ |Migmatite Gneiss 1 FIM NO9 no
1 % 2 sets of diagonal cross ,—C- RYT 167 o zgter
/ joints at 10.6ém. 3 E e RA || 99% cover
171,04 ), END OF BOREHOLE i T
-+12 T
<13 T
d14 £
+15 ! i £
116 T
117 s
118 A
419 £
|
Remarks
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13

T3

Log

of Borehole

8

S&P

Auger Sample ® Natural Mossture X Project Port Severn Main Dam Dwg. No 9 o
SPT (N) Vatue 00 & Plasuc and Liquid Limat ——0
Dyname Cone Test Ungraned Tnaxsat at 0 Port Severn, Ontario
Ovarburcaen Pressute '5@5
Sneiby Tude eeB o Stran at Falure 0 Project No. _SP175
Figid Vane Test .S Panatromater A Hole location and datum sae drawing No. 1
S 0 N Valuvo Natural Moisture Contant Natura:
¥ E ang unit
Gl Soil Description ELEV ‘; 20 %0 60 80 Attorberg Limds we.gnt
‘:V s ™ 4] shear Swrangin MPa o o O ean .
L 181.8 o
“\_CONCRETE DECK " |
=0,15m
— — ?
— EMPTY SPACE ]
— — ‘
— — [
= — 174.9
CONCRETE
174.1 ! Run
l_ — 8 L 81
=
BEDROCK
Run
82
- — 0
Run
83
— END OF BOREHOLE = 170.7
~NOTES — »
1) Hole advanced by means of
— wash boring drill rig on |
Oct. 9th/92
2) Water level in hole
— -not possible to measure | "
3) No return of water
- — %
— — 8
— 2
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Project Orlentation Ground Elevation {Datum Borehole No.
Port Severn Main Dam Vertical 181.84m Geodetic 8
Location Date Started Completed Logged By Sheet of
October 9/92|0ctober 9/92| Shaheen & Peaker 1 2
Client Drilling Agency Orill Type Core Barrel & Bit Design | Project No.
Public Works Canada Ma.lﬂne CME - 45 NQ SPL7S
- g -
Joint Charactensiics s 2 z
3 = o & 21|32
z | = GENERAL DESCRIPTION olwldl 18] (Wl 2] < lwd] 8 S| g
& 3 WS |e w | « s lEzl & ] o
e = s OlFIXIQIZl0( 5| @ Q9 io8loa| F | & @
x [o] [T = 2| = > - 2|2 _
|5 |¢ Sle|&|2|8|51s] 5| 2|e8(z¢¥lS|E| 58
3l =}
a |25 s|5|g|5(2|Z|%| ¢ | % |E€|28| = | 8 | £4
1 2 3 4 sle|z7]6]9jwjn] 12 13 14 15 16 17 18 19
181.84 Deck
41 - 4
g2 L
13 Space 4
14 4
45 -+
16 -+
174'9._7 . . [concrete, open joint or —+
) eroded paste throughout.
- NO1 No
1 < 1 water
L. E100% NO recovery
174.1_st {'Migmatite Gneiss, banded 1
7 -~ Jblack and white, some pink o 88
/- Quartz, feldspar, biotite, p
‘.‘/ hornblende, occasional |—| |-
T -/ pegmatitic layers, biotite|l|B | F|M [RU No
o ”:chist from 9.4 to 9.7m RP|T |O NO2 water
9 snweathered, high strength} L recovery
T bedding joints are at very E B 72 |NO I
lose to moderate inter- |2 c
1 als with rough planer to |1|B | F|gq 00%l
rough undulating surfaces,
-tkross joints at 9.1lm and 3B 5
> AP.8m to 10.3m. C
Remarks
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Project Orientation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.84m Geodetic 8
Location Oate Started Completed Logged By Sheel 5 ol 5
October 9/92 |October 9/92|Shaheen & Peaker
Client Drilling Agency Drill Type Core Barre! & Bit Design | Project No.
Public Works Canada alone CME - 45 SP17S
Joint Charactefistics f 2 E‘
3 2 o i 2| a2
£ N S
z z GENERAL DESCRIPTION elwle a wl 21 = gg‘? § 2 % 2
Q L ulFEl<|Q|Z EIR 6 |Sulsed| & | e
= = S NMEHEEBEE: Z1538|Zw| e w w g
- ] o Q 14 w loo - W
218z zlal2i313lE) 5| E[Zg(38| 2|8 | 52
@ 8 b 2|1S8|81& |2 |5 <] = o |EE|l20) « o ]
1 2 3 4 slelz|8]oliwoin 12 13 14 15 16 1 18 19
il B|F
171.84 \| |Migmatic Gneiss 2 {c|o No. No
T < C|{RU 3185 18 |yacer
/ T
- M|RH recov+
-} B|F
.,‘\ 4 ery
[
170. 7111 | fas End of Borehole
T12 -
—+13 _
T4 -
115 -
T16 -
17 [
J18 R
19 L

Remarks
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Concrete and Rock Core Borehole No. 8
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3

Log

of Borehole _ 9

S&P

Auger Sample = Natural Mossture X Project Port Severn Main Dam Dwg No 10 .
SPY (N) Value 00 % Plastc and Lqud Lemt o
Dynamc Cone Test Undrained Tnaxal at lsés Port Severn, oOntario N
Overburden Pressure
Snetoy Tude oo n % Strain at Faiture 0 Project No _SP 175
Field Vane Test * Penetrometer A oo tocaton and datum see drawing No 1
[ 2] N Vatuo Natural Moisture Content Nawra: |
G v £ ang un:
W M Sou Description ELEV l; 20 40 60 80 Attorgerg Limits weight
L % " H| Shear Strangin MPa o % D'Ya‘)““"g"' ANt
181.8 | o
Run
- — 81
- — 2 R
CONCRETE un
#2
Run
#3
v - 1 |
— - Run
#4
— — I3 g
! !
|
Run |
t— — i5 :
174.4 |
!
- — 8
Run
#6 ;
- BEDROCK —
Run
#7
- — 0 Run
&8
END OF BOREHOLE 171.2
NOTES T
f— 1) Hole advanced by means— It)
of wash boring drill
rig on Oct.13,14/92
- 2) Water level in hole
4.20m
3) Return of water present
L for entire hole. — m
— — I
T
- - % I
- — 18
— — I
1
L — 2
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Project Orlentation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.85m Geodetic 9
Location Date Started Completed Logged By Sheel of
Oct. 13/92 |oct. 14/92 |Shaheen & Peaker 1 2
Client A Drilling Agency Drill Type Core Barrel & Bit Design | Projecl No.
Public Works Canada Malone B40 NQ SP175
Joint Characteristics f g E’ =
g = o o 2| z3e| ¥
z | ¢ GENERAL DESCRIPTION Clwld] 18] wl 2| z|uwd]| 8 S | 38
N I BlEl2lels|olE E| 5|E8|s2 g EE | &
= T =} w elzix|z|2] £ 2|2y s= £ & x = u
2 |&5 |2 Slz|&(2|S|S|a| 5| & (e2|zE| S |E| 2| ¢
@ |8 |5 g|8|&|s||E|%| = | 5 |€E|28| « |3 | 8| £
1 2 3 4 s|6]7|8]9fjwfi] 12 13 u 15 16 17 18 19
181 .85 4 - | CONCRETE, open joints or
. eroded paste along joints NO1 |
T . & |to 0.6m, at 1.27m, 2.5 to
.-'|2.7m and 4.1lm piece of
1 ‘s |wood at 2.7m, layer of 100%] NQ
T ' partly eroded paste at
0 14.7m.
- ‘ ' E =
..‘,
-
42 (4. -
.. NQ
1 - . 99% |
|
43 : '~ -
I
T A INO3 1
'
N
1a . 4 Q
<0 100%
1 . 1
4.5 A 4
- NO4
LN NQ
T 1.y 998 |
N
+6 |. & 4
|
L B 1
. o5
[
7 . A -+ NQ
[ 100%
174.4§ 4 NERNET R
Y
A7 | m1GMATITE GNEISS, banded |2 | Bl foc
(" /]black and white, some est
<48 '/ ]pink, quartz, feldspar, T 60%
¢ /’{biotite, hornblende, some NO6 5o water
pegmatitic layers or poc- recov-
- kets, unweathered, high 1{BIF M RU +100 ery
strength, bedding joints RP T]O
are at very close to mod- 100%
7-9 erate intervals and rough T
planar to rough undulating?|B [F
vertical and diagonal C1D1. 07
- cross joints throughout, |1(B |F|vc] oosT31 [NQ
. |mississing material in B | F
/] joints at 7.7m. 2ic |v 08
Remarks
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CORE LOG

Project Orlentation Ground Elevation | Datum Borehole No.
)of D :
ort Severn Main Dam Vertical 181.85m Geodetic 9
Lecation Date Started Completed Logged By Sheel of
Oct. 13/92 | Oct. 14/92 |shaheen & Peaker 2
Client Drilling Agency Drili Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone B40 NQ Sp175
Jont Charactenstics g 2 z
3 . o E |zl
z = GENERAL DESCRIPTION 2|lw|d a o 2 2 lunl 3 S| 88
Q E wls|= w a|l & = 3 ] L
= 1513 alelzfelzlo|3] ¢ | o [5&|g&| # |8 | &=
< Xz u = Z) = =z | =21z i
= @ olsl&|lC|C|Elal = & 100 wl o w w o
o & |z o|8|Z|5|3|2|8| £ | E 32|38 |8 | 55
o 8|5 218|816 |(E|%| = 5 |EE|238| « | G zY
1 2 3 4 s{e6fj7]8]|9]w]ny} 12 13 14 15 16 17 18 19
/4N NO8
171.85 ‘/,/ s B g ¢ Iru o
' ‘ (o VCIRP 100%]. 64 |NQ
171.21 A End of Borehole v
Ju 4
A2 A
413 1
——14 —
415 1
416 1
417 4
418 4
419 4
|
Remarks
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Port Severn Dam
Concrete and Rock Core Borehole No. 9
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T3

R I B

B

3

Auger Sample

SPT (N) Value
Dynamic Cone Test
Shelby Tube

Fiold Vane Test

Log

@ Natural Moisture
00 & Ptastic and Liquid Limit
Undrainad Tnawal at
. Overburden Pressure
¢ % Strain at Failure
-5

Penetrometer

0
15%5

A

of Borehole _10O

Port Severn Main Dam

Project

Port Severn,

Ontario

S&P

11
ODwg No

Project No _9:51_7‘.5~

Hole location and datum see drawing No. 1

-~20
~frOmL <w»n

Soit Description

 ~\CONCRETE DECK _—" |

=0.15m

- EMPTY SPACE ]
omad —
CONCRETE |

-
- BEDROCK ]
END OF BOREHOLE-—

NOTES

1)

2}
3)

Hole advanced by means —
of wash boring drill
rig on Oct. 14,15/92.
Water level in hole —
-not possible to measure
No return of water.

0 N Vatue Natura! Mo:sture Contont Naty-at
E and Unit
ELEV al x 0 60 80 Aterverg Limits wWegh!
" ;1; Shoar Strongth MPa v % °'Y2;V0'9'“ N
"181.8] 0 o
}
?
;
l i
[ T i
7T
] F
' !
i
6
175.5 Run
#1
Run
2
174.2 #
8 Run
#3
T, i
T T " Run
10 . : 24
: — Run |
171.2 i 4 &5
12
T ) l
i !
" I ‘ 1
L | ' I
— )
! J
Vo [
: . |
1 —
15 : m
T T .
i i T
i I
* tor
4ot
I
18 : ; -
[] 1]
1 +
® : ‘
: F
T ' ! }
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CORE LOG

T

Ground Efevation | Datum

Borehole No.

Project Orlentation
Port Severn Main Dam [Vertical 181.85m Geodetic 10
Localion Date Started Completed Logged By of
October 14/93Cctober 15/92Shaheen & Peaker 1
Client Drilling Agency Drill Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone B - 40 SP175
Jont Characlenstics f 2 é':"
g 2 o @ 2| 32
z | = GENERAL DESCRIPTION elwlol 18] lwl 2| = |B| 8 S| g8
3 13 wl = wi W & Flues D u & -
o < o alzlzlelZ]o|s] w o |Sa|ls#l & @* -
- e w clZlEx1Z2l=| £ z | =212 T
s |2 S|lz|&|2]1815|xl = | # |28|z2| &S| & | £
& | & |2 o|E|E|Z|3|2|8 & | = [2#|38| 2|8 | 2
@ o & Z|S|o|ls|le|d]| <] = »|e&|lgol « | O zY
1 2 3 4 st6|7]8]9]w]t] 12 10 14 15 17 18 19
T T
181.85 Deck
1 Space 1
175.5t1 - [CONCRETE, open joints or o1 | O er
ercded paste at 6.71 and 100¢j s
6. 77m, recovéry
T NO2
No
175.5 water
- 100%] recovery
174.2 "MIGMATITE GNEISS, banded
-+ pblack and white, some pink R No
quartz, feldspar biotite, INO 3 water
hornblende, occasional peg M ] recovery
T /matatic layers unweathered | |
high strength, bedding -S_ P 100%
joints are at close to mod %U T [0 |
T rate intervals, very L
lose spacing at 8.65m,
oint surfaces are rough i
T lanar to rough undulating c NO4 :Zter
issing core due to weak
Zpaterial or open joint at | 94% recovery
9.62n.
Remarks
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CORE LOG
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3 T3 T3 73 3 T3 7713

3

Project Orlentation Ground Elevation Borehole No.
Port Severn Main Dam [Vertical 181.85m Geodetic 10
Location Date Started Completed of
October 14/930ctober 15/9pShaheen & Peaker 2 2
Client Deliling Agency Orill Type Core Barrel & Bit Design | Project No.
Public Works Canada alone B - 40 SPL75
‘? .
a Joint Characternisiics x ":.i" E
E w 2|z
~ w z w o - > sy O m;m
Z g GENERAL DESCRIPTION slwie @ s é wd o] o g
= - Vi |lolZ|@] 3] w o O ) ~ T
< T wl N2 21&121 7] & m2|2% n T,
& o o1z 1&|2I8I3I5] % Calfw| o] w & o
@ | & NEHREEIHE 2|38 o | & | =2
© o Z|S|o|lwlaelim) <] = If|go| « O z3
2 4 ste|2]8f9]r;g 12 14 15 1 11 8 19
171.9 “Migmatite Gneiss (C | o4
rigm RU 94% ng [NO
1iB F |[M|RO|T|O [NOS ::ter
1 T cover
171.2 End of Borehole 100% NQ Y

Remarks
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ey, 15/22

Port Severn Dam
Concrete and Rock Core Borehole No. 10



1

3

3 73 - 3 T3 T3 T3

3

3

Auger Sample @
SPT () Value 00 &%
Dynamic Cene Tes!

Sheloy Tube oo B
Fiela Vane Test - s

Log

Natural Moisture
Plastic ang Liquid Limit

Undraineg Tnaxial at
Overburden Prassure
% Strain a1 Failure

of Borehole

11

X 12
Project Port Severn Main Dam Owg No. o o
—0
0 Port Severn, Ontario _
15€Ds SP175
10 Project No. e

Penetrometer

A Hole location and datum see drawing No. 1

~EO0
rO0OT <

Soit Descnption

CONCRETE

b —
BEDROCK
END OF BOREHOLE

— NOTES -

1) Hole advanced by means
of wash boring drill —]
rig on Oct. 15,16/92

2) Water level in hole

4.52m —

3) Return of water
present for entire
hole. —

ELEV

181.9

174.5

1171.4

N Value
20 40 60 80

Shoar Strongth

MPa

Naturat Morsture Content
and
Atlorborg Limuts
¢4 Ory Wegm
0 20 30

Naiyral
Unat
Weght

alim)

o I=WmO

HH4

Run
§1
Run
§2

Run
83

Run
#4

Run
85

Run
#6

Run
87

Run
&8




T3

3

3

-3 73 /7 73 73 73 T3 3 T3 - 3

T3

Project Orlentation Ground Etevalion |Datum Borehole No.
Port Severn Main Dam Vertical 181.87 Geodetic 11
Location Dale Started Completed Logged By Sheet ol
° October 15/930ctober 16/9PShaheen & Peaker 1 2
Client Drilling Agency Drill Type Core Barrel & Bit Design { Project No.
-4 N SP175
Public Works Canada talone cME 3 Q 3 -
Joint Charactenistics - Q z
= ul
E 4 [} g g BE
z | = GENERAL DESCRIPTION 2lwigl (8] |w| 21 = |wB]| 8 a | D
3 € w = w | @ = le Z o ~ s
154 2lel2|elz|ele| 2] 2|28 2|2 | =2
s | 2|8 8l=|Z|5|8|2lc| 2 | &8 |63|Zw| o |w | B
> Y %’ ZlWlz|2(3|w] I T |l<w gg o g <3
@ |85 2|8|&|&(2[Z|x| ¥ | 5 |£2[28| = [8 | £&
1 2 3 4 s|lelz|e]a]wjn] 13 14 15 6 17 18 19
181.87 4 | CONCRETE, core broken to NO1 NQ
. - | rubble in run 1, open i
T 4 | joints at 1.7m, 2.8m and
- . 13.5m, piece of wood at
* {5.5m, probable missing e
+1 . material at bedrock con- NO2 NQ
' tact, joints are commonly
" " |along coarse aggregate 1009
1t ¥ . |bonds.
.
—t N
-2 . NO3 Q
[ ]
+4 . 4
1009
a - -
+3
'y
NO4 | NQ
1 ‘.
14 v 9931
| is
. v
. -+ N
TS : NOS e
I
[ A 1
n- 99%
g [ ] 4
(. 1
T . T NO6 NQ
47 L T
174.5 b B5%
[ A MIGMATITE GNEISS, banded T33
:,"\ white and black, some
~ sv| pink, quartz, feldspar,
ds |4.3‘| biotite, horneblende, T NQ
7~ ] 0ccasional pegmatitic B | F NO7
//\3 seams, pegmatite layer ¢ ku
i . from 7.36 to 8.1lm, un- 1 e kp TP T
' /| weathered, high strength, 68
, "+ | bedding joints are at 99%
s /] close to very close in- C {D T
.| tervals, vertical and 8 _|F
1 1n{diagonal cross joints at C |V NC T
1 L /]9 to 9.5 m, joint surfaces | NO8 NQ
/| are rough planar to rough B |F T , 99% 72
~Ajundulating, mud coating of
rlvertical joint surface at
Remarks 9.37m.




3

3

T3 T3

—3

Project Orlentation Ground Elevation Borehole No.
Port Severn Main Dam ertica Geodetic 11
Location Date Started Logged By of
Dectober 15/93d0ctober 15/92Shaheen & Peaker 2 2
Client Drilling Agency Core Barrel & Bit Design | Project No.
Public Works Canada Malone NQ
$ .
Joint Charactenslics S cgo x
3 = @ i 2|82
= - [ a = > Q ®
5 £ GENERAL DESCRIPTION E g % © g w| 2 z ‘&,% § & ;u‘;.-g
s |=z]8 I HEHEHEABRREEIEL: a | =
< = @ slelslalelsiz]l % % |oo|Zw ) ]
@ g |2 o|5|Z|3[3|2|%] S| € 22|53 & | =2
o =} o z{S|olGlaia|{=]| = »|C&|ea o Y
1 2 3 4 S51617]8{9f0fn] 12 13 14 15 17 18 19
174N
171.9 ~-IMi i
.",/ Migmatite Gneiss 1 rk T| 0 08 NO
71,4 [ End of Borehole 99%
+11
+12
—+13
414
_-ls
T1l6
T17
T18
T1l9
Remarks
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Port Severn Dam
Concrete and Rock Core Borehole No. 11



T3 731 31 3 1

3

3 3

3

3

|

Log of Borehole _12

Auger Sample 3¢ Natural Moisture X ) p : 13
p ort Severn Main Dam No . )
SPY (N} Value 00 % Plastic and Liquig Limu roject Owg —
Dynamic Cene Test Undraned Tnaxal at sés Port Severn, Ontario )
Overburden Pressure !
Sneloy Tube **® o Swan al Faiue 0 Project No. ___SP175 _
Fieic Vane Test v Panotromater A How tocation and datum see drawing No. 1
S 2 N Vatue Natural Maisture Content Naturai
M o unie
G M Scil Dascnpuon ELEV 5; 20 40 60 Alleln::‘g Limits Weign!
w g m M| Shoar Strength MPa % Ory Woight ataremy
L ; 10 20 .
L 181.9 |, : ;
\ CONCRETE DECK 1 L ;
i
— — 3
1
=0.15m +
- ~ 2
EMPTY SPACE
— -1 4
177.4
CONCRETE Run
[ 176.7 #
I— BEDROCK -] 6 T [
i Run
| _ #2
Run
— END OF BOREHOLE —1173.5|® 43
NOTES
1) Hole advanced by means
of wash boring drill
— rig on Oct. 16,19/92 — »
2) Water level in hole.
-not possible to
L measure —
3} No return of water.
- — 2
o — 1
L — |
T |
! |
- — 1 |
|
- — "
- — P :




—3 T3 T3 13

—3 3 - o T

3

B

-3

3 1

CORE LOG

Project Orlentation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.86 Geodetic 12
Location Date Staried Completed Logged By Sheet of
Oct. 16/92 Oct. 19/92 |shaheen & Peaker 1 1
Client Drilling Agency Drlll Type Core Barrel & Bit Deslign | Project No.
Public %orks Canada Malone B-40, CME 45 NQ SP172
Joint Characteristics f Qe z
3 & 2|z
E z [&] = o [ %)
z | = GENERAL DESCRIPTION 2lwlgl |8 wl 2| = |wd| 8 ol g
z | e BlE|Elelblo|8 B ] 5|EE] 8] 2 | 5| ES
e = _ =lZlX 21 g2l28|gx @ o,
< x Q slelzl5lolZ2l &l = Z10a|%uw| o | w w g
s | |2 olz|mI2IS2|5 = | £ |28|zE| o8 | &8
a 815 2|8|5|&|8lE|%| = | 5 |EE|E8| « | O | EH
1 2 3 4 siel7|e|afwfn] 12 13 14 15 16 17 18 19
181.8f Deck
41 -T
4+
1, Space -+
) T
i ) -+
177.41 — ¥
2 |, |CONCRETE, some joints are
"- - |lopen or paste was eroded, N0 1 no
1 ~. 4 |redrilled core to 4.51lm. -+ water
176.2 A o 1 96 |NQ |re-
/5 covery
v ¢ |[MIGMATITE GNEISS, banded | C | 100%_
T /_" black and white, some pink ve -
s~ flquartz, feldspar, biotite, 7
</ [pornblende, occasional —}-
16 1 ipegmatitic layers, sligh- no
7 /. |tly weathered and dis-
{/ |coulered to 5.6m, high NO2 water
4 1 : N e 4
. strength, bedding joints M
/~ “lare at very close to mod- TIBIF " RUl. |y 003 100|NQ cover;{
/"~ |erate intervals and rough RP 1
-7 ,‘. ~splanar to rough undula- |
. ting. c
AN | 4=
yZ4 NO3 no
45 M 100%] 100|NQ |water
s A - recovery
173.7 (4 End of Borehole 1
T Il
Remarks
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Port Severn Dam
Concrete and Rock Core Borehole No. 12
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T3 T3

3

—3

3

3

Log

of Borehole _ 13

S&P\
|

Auger Sample bY Natural Moisture X Project Port Severn Main Dam Owg. No.___. 14 o
SPT {N) Value O O %] Plastic and Liquid Limit [, T
Dynamic Cone Test Undrained Triaxial at 9 Port Severn, Ontario L
o T . Overburden Prassure ‘5$5
Sheloy Tube bl % Strain at Failure 19 Project No. _sP175 ...
Fioig Vane Test v s Penatrometer A Hole location and datum see drawing No. 1
S o] N Value Natural Moisture Content Natural
Gl ¥ . € and Una
W M Scil Description ELEV. $ 20 40 60 80 Atterberg Limits Wweighl
3 m % Ory Weight
L ? H| Shear Strength MPa 10 0 " WNIm?
181.9 jo T = T
[l I
— : Run
| — #1
CONCRETE |
Run
— I 2 $2
amad -1 T
i
2 | - . — Run
it #3
-:o T [ 1
0 ! H 1! {
— —] T .
176.6 - T
: Run
L ] . I #4
BEDROCK | Run
— 85
1 Run
— ] 8 §6
END OF BOREHOLE 173.5 !
NOTES =
t T
L 1) Hole advanced by means] " T ]
of wash boring drill T t
rig on Oct. 19th/92 —
| 2) Water level in hole T
4.26m -
3) No return of water for 1;
Run #6 1
— — ? — i
T
t
. — " T
! T
r_ ——
_ — 1
- — " =
B 1 i
- — £
T




T3 3

g

T3

T3

3

ot

Tl

3

-3 3

13

-3

Projecl Orientation Ground Elevation |Datum Barehole No.
Port Severn Main Dam Vertical 181.86 Gedetic 13
Location Date Started Completed Logged By Sheet of
Oct. 19/92 Oct. 19/92 Shaheen & Peaker| 1 1
Client Drilling Agency Orill Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone CME - 45 NQ SP175
Joint Characteristics f © x -
g & a | S| W
= 7 z w o > > S o -
F4 = GENERAL DESCRIPTION —lwio 0 w| = r | w o] & O w
& | E BlElz|ol2|olE & | & (82| 8 g g8 =
= | z|8 clelzlelglgl2] €1 e |28lsE|l 2| | a2 | ¥
3 - =] ols|&lclllSIa|l & Z15al€w]| o w w g X
@ 1§ |2 o|B|E|Z|3|2 % & | £ [2%|35] |8 | 55|
o o in Z| 8|Sl la]l <] = n (EE|E238] « [5) zY E
1 2 3 4 s|6fz]sfojtofn] 12 K| 14 15 16 17 18 19
181. 84 Y [
. « |Concrete, construction. NO1
L . “ joint at 0.6m, open joints| 1
-~ _|or less eroded paste at NQ
4 |0-6 and 1.3m, paste layer
43 “lat 2.86m, friable seam at 100%-
T a|4.5m.
e N ‘. -
4 NO2
e 2 . —4
A
. 100%1 NQ
[ ; ]
-+ 3 .- . —+
.4 :
i . ! NO3 ¢+
4 !
NQ
= [ 3 -
4] . 99¢
.‘
. A ;
1 4 No4 |
176.7} > |- 8 n
it ; \f_ Migmatite Gneiss, banded i 8O
, ‘Jwhite and black, some pinKl |B| F| 1009
1>/ |quartz feldspar, biotite, h 0o
4 6 _+|hornblende, unweathered, BIF ] c I
. + |high strength, bedding 2 clo|m
,~/|joints are at close to
1 ;|moderate intervals and 1 est
“. are rough planar to rough slF 80%
,“ undulating, dipping cross NOS water
4 4 /i joints throughout. RY ol o L6 |no |Fe-
g cover!
o 2 |B|F RE 1008 b
'~ c|D
t 2 ! 1
n‘> 1|B|F | |
T 8 LA V| T
A 1|cfpim
[173.5 END OF BOREHOLE Ll
+ o 14
Remarks
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3

3

Log

of Borehole

14

Auger Sampie be Natural Mo:sture X i Port Severn Main Dam 15
Project Dwg No ___ )
SPT (N) Value 00 % Plastic and Liquwa Limit o .
Dynam« Cone Test Unoraned Traxia! at ISéS Port Severn, Ontario
\ Overturden Pressure
Sheioy Tuoe ®*8® 9 Swan at Fature 10 Project No. _SP175 .
Fiela Vane Test v s Penetromater A Hglo location and datum see drawng No. 1
] ] N Valyo Natural Mosture Contont Natura:
G|l E ang Una
M Soil Descrnption ELEV |P 20 40 60 80 Atterberg Limits Weigh:
VLV 8 " [ Snoar Swongn MPy Yo - °'V2‘:°‘9"‘ 2 ehim?
= 181.9 |
\ CONCRETE DECK / ;
=0.15m
— — ?
EMPTY SPACE
— — ‘
177.4 -
CONCRETE
176.8
; Run
i 41
L BEDROCK ] ‘ ]
- Run
— | €2
T
Run
I~ ] s §3
END OF BOREHOLE~—————173.5
r_ - T M| ‘
— —
T MRS
NOTES =i
iogy -3 -t
— — 10 ——
15
1) Hole advanced by means =
of wash boring drill T
I rig on Oct. 14th/92. —|
2) Water level in hole
-not possible to
= measure ] ”
3) No return of water
b — T T
: 1
| — - "
f
— — 16 i
=
B ] t
T
~ ~ » H
|
T 1.
) 1
i
n—— n T
- z
T
1




g

1

Project Orientation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.86 Geodetic 14
Location Date Started Completed Logged By Sheet of
October 15/920ctober 15/9PShaheen & Peaker 1 1
Client Drilling Agency Drlll Type Core Barre! & Bit Design | Project No.
Public Works Canada Malone CME - 45 NO EP17
Jaim Charactensiics f 2 x
3 - o i 2| ze
z g GENERAL DESCRIPTION elelel |4 wl Z ws| 8 S| g
N - dlrlzlol|ols| & | G|58|c2| ¢ |F | €%
= = 2 w Sl1Z1&121=) E z |22l & o
g - [+ Sls giale Slel % w |od w o us W
w &2 ol BlE[Z|3|2|8] & | € [E2|3&E| |8 | =&
o] a & zZ|S|o|le]laeldl<| = o luk|go| « s zY
1 2 3 4 s|e6|zj8]|9fwo]n] 2 13 " 15 16 7 18 19
181.86 Deck
4 g
i Space
177.4 1 ; p
CONCRETE, slightly eroded NO1 no
4 lor open joint at 4cm and water
176,81 {33cm. | 1 re-
MIGMATITE GNEISS, banded o 1009 NQ | €overy
white and black, some M 95
1+ pink, quartz, feldspar, — T
' |biotite, hornblende, occ-
asional pegmatitic layers W
—+ unweathered, high strength -+
bedding joints are at NO2
close to moderate inter- |__{RP 7 not
1 vals and are rough planar 1 elr RU - waﬁer
to rough undulating. 92 | NQ zgv-
4 99% | ery
M
no
NO3 100 | no water
T 1009 e
End of Borehole ] ey
173.51 i
Remarks
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Port Severn Dam
Concrete and Rock Core Borehole No. 14



—3 773 73 T3 7773

3

3

3

T

Log of Borehole _ 15 S&P

Auger Sampie b Natural Moisture X ) 16
Project Port Severn Main Dam Dwg No
SPT (N} Value 00 &2 Plastic and Liquid Limit ¥ 9
Dynami Core Test Undraned Tnaxial at 9 Port Severn, Ontario e _
T - Overburden Pressure '5®5
Sneipy Tuve Al % Stran at Failure '0 Project No _SP175 .
Fieia vane Test v Penetrometer A Hole tocation and datum 3@ drawing No 1
S 0 N Value Natural Morsture Content Naturat
M E ang unit
\?v ™ Soil Description ELEV i; 20 40 60 80 Attarborg Limits Wegnt
8 m w Dry Weight
L 0 H| Shear Strength MPa 0 'Yzo 9 0 whirm?
= 181.9| ¢
Run
= — §1
CONCRETE B
B ] ? Run
#2
Run
7 L - } #3
= Run
[ ] 84
176.7
p— — 3 -
BEDROCK Run
— - 85
Run
" _ ¢ 86
END OF BOREHOLB———— 173.6
NOTES
— 1) Hole advanced by means| 10
of wash boring drill
on Oct. 14th/92.

2) Water level in hole

3) Return of water
present for entire
hole.

4.39m

4




—3 3

3

3

Preject Port Severn Main Dam Orlentation Ground Elevation | Datum Borehole No.15
Vertical 181.87m | Geodetic
Location Date Started Completed Logged By Sheet 1 of 1
Oct., 14/92 Oct. 14/92 [Shaheen & Peaker
Client Drilling Agency Orill Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone CME-45 NQ SP175
Joint Charactenstics f e | z s
z ] 2 get®
E 2 [&) > IS »
z | ¢ GENERAL DESCRIPTION 2lelel |8 wl 2] = g‘;’ § 8| 2o «
Q 3 - ulrlzlelZ|lv]l 5| v o l|low|lga] # @ o v
= |z|8 wlo|218318|2|15l £ 2 653|2wl o | w | &g 3
o 81 2|2|81&|8|T| %] = % |EE|23| « | O zY o
1 2 k] 4 s{e|z|8fjojwo]n] 13 14 15 16 17 18 19
181.8 o
O s
i - |CONCRETE Open joints or No.l NQ
¢ |eroded paste along joints 1
L "~ lto 1.5m and at 4.5m to
T ‘ 4.8m, brown staining on 100%
. ‘ diagonal joint at 3.6m.
+ A
» NQ
Lt No
2 o 2
.-
1 " a 100%T
..
T3l a
. NQ
4 No.{
B . I. 3
T 4 s 98%T
’ } % %
l =
4 a NQ
. No.|
Ts|*- || 4
176.7 7, 212 [ ol
-t clyulvcl Bi)
T 4' 988 T
+~ fMIGMATITE GNEISS Banded
6 /, /. Jwhite and black, some pink| 1 74
T v/ kuartz, feldspar, biotite, "
hornblende, occasional RU na
| RP| T |O No. T
pegmatitic layers or 5
7 pockets, unweathered, high — 196
T trength, bedding joints |I[B{F VC| 9%
re at very close to L
oderate intervals, M No .
ertical cross joints with 6 1 NO
173.61T 8 1008 100
“fsandy silt at 5.2m to S5.4m T ot
END OF BOREHOLE
+4 9 T
Remarks
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Port Severn Dam
Concrete and Rock Core Borehole No. 15



T3 T3

— 3

1

Auger Sampie

SPT (N) Value

Oynamic Cone Tes:
Shelby Tube
Fialg Vane Test

Log

E Natural Moisture
Plastic and Liquid Limit

Ungramed Tnaxg! at
Ovortburden Pressure
% Strain at Failure

Penetrometer

of Borehole

X

0
wﬁ%s

A

Project

16

Port Severn Main Dam

Owg No -

Port Severn,

Ontario

7

S&P

Project No.

Hole localion and datum see drawing No. 1

SP175

-rE0

fOomZT <»

Sod Descnption

ELEV
m

CONCRETE DECK /_—

=0.15m

EMPTY SPACE

181.8

CONCRETE

177.4

NOTES

BEDROCK

END OF BOREHOLE

— 1) Hole advanced by
means of wash boring

drill rig on
Oct. 1l4th/92.

2) Water level in hole

- not possible to
measure

- 3) No return of water

p—

176.6

1 173.2

o XI=VmO

N Vatue Naturat Moisiure Content Naturat
and unit
20 40 50 80 Atternarg Limits Wergh!
Shear Strength MPa % Dry Weignt wrimt
10 20 30
t
1
t '
[ i
T )
T Tl
L > i
t +
T . Run
: . #1
T
v
Run
82
Run
! $3

4




3

3

R

CORE LOG

Project Orientation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.85 Geodetic 16
Localien Date Started Completed Logged By Sheel 1 of 1
Oct. 14/92 Oct. 14/92 |Shaheen & Peaker
Client Drilling Agency Orill Type Core Barrel & BIf Design | Project No.
Public Works Canada Malone CME-45 NQ SP175
Jont Characlenstics ; Q §
E z ” © w 21| 32
z | £ GENERAL DESCRIPTION 2lwldl 18] |l 2| = lwdl 8 S | 88
3 E W Zlol|¥ ]l & =l Z by o «
2 1z|s c|EIE1E|E(812| £ | 2125|222 | &2
Z |E |2 5[2|5(2|815(8 2| 58|22 || £
s |85 sle|g|5|2|2|x| ¢ | 5 |¥£(28| = | 8 | £4
| 2 3 4 sle|zfj8lotwjny 2 13 14 15 16 17 18 9
181.85
1 DECK 1
<+ 1 -
SPACE
4 2 -
13 4
4 4 4
177.4¢ ¢ .°| CONCRETE Open joint or ; No
T d s
R PO eroded paste at joint No.{ NQ |water
. at 5.2m. 1
176.6 2 = Recovt
1 [/:*| MiGMATITE GNEISS Banded = Lood ery
1 M ] 00%
(S white, black and pink;
C
i I quartz, feldspar, biotite ] -
hornblende; occasional No
1 pegmatitic seams; eroded ¢ No. | NQ |[Water
. : M |RP 2
biotite rich seams at ils | F RU T |0 Recov
15 5.5m and 7.8m unweatheredj 100%]. 100 ery
high strength bedding
i joints are at very close s
to moderate intervals and NQ No
48 are rough planar to M No. L Water
rough undulating. 3 Recov
1 99% 1100 ery
173.2 END OF BOREHOLE u
+ 9 4
|
Remarks
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Port Severn Dam
Concrete and Rock Core Borehole No. 16
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B |

T3 31 73 37 T3 1

T3

Log of Borehole _17

S&P

Auger Sample X Natural Moisture X Project Port Severn Main Dan Dwg. No 18
SPT (N) Value 00 Plastic and Liquid Limit
Oynamic Cone Test Undrained Triaxial at 9 Port Severn, Ontario
T . Overburden Pressure ‘5@5 . SP175
Shetby Tube o e % Strain at Failure 0 Project No.
Field Vane Test *S Pengtrometer A Hole location and datum see drawing No. 1
S 2] N Value Naiural Moislure Content Natural
M € and Unit
G M Soit Dascription ELEV l; 20 40 60 80 Attarberg Limits Weignt
m
‘C/ g H| Shoear Strengtn MPa 0 % 0’\!2;"9‘9"' 20 aNrm?
L 181.9(o0
Run
#1
CONCRETE B
- — H
Run
§#2
- ]
V Run
= - ‘ 3
. — Run
176.8 #4
L — 6
BEDROCK
Run
- - &5
—] Run
#6
- — 8
Run
87
— END OF BOREHOLE —1173.1
NOTES
- — 10
1) Hole advanced by means
of wash boring drill
— rig on Oct. 13th/92. —
2) Water level in hole
| 3.88m — 12
3) Return of water
— present for entire
hole.
r -1 ]
- — 1
- — ®
= — 2
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3

- 3 /3 3 3 T3 —3 3

T

3

Project . Orlentation Ground Elevation { Datum Borehole No.
Port Severn Main Dam Vertical 181.86m Geodet ic 17
Location Date Started Completed Logged By Sheet 1 of }
Oct. 13/92 |Oct. 13/92 Shaheen & Peaker
Client R Drilling Agency Orill Type Core Barrel & Bit Design | Project No.
Public¢ Works Canada Malone CME-45 NQ SP17S
Joint Charactenstics ; 2 g
3 2| ., o w 3|38
z | ¢ GENERAL DESCRIPTION 2lwlol 18] ||l 2| z|esl 8 Q| g2
S | E| . dlelzle|glo|s| ¢ | 6 [S&]|8] « | H | &5
s |E)¢ s1E|2(2|815|8| 5 | 28|52 5| ¢ | Ee
S l&l3 s|g|s|5|2|2|&| ¢ | £ [EE(38( 2|8 | 55
i 2 3 4 slel7|8]9jw|n} 13 14 15 16 17 1] 19
181.8¢ CONCRETE Open joint or
1 eroded paste and wood -
from 1.49m to 1.58m, open Nc1>. NQ
1, joint or eroded paste at 4
1.9m, 2.7m to 3.0m, 4.1lm
I and 4.4m, probable cavity F
along joint at S5.7m.
No. NQ
-+ 2 2 ——
L]
B N
—~3 1 —t
v
[ No.{
. 3 NQ
é
—--4 ' —rn
1 ] :
V]
No. NO
[ 5 V'Y 4 -t
146.8 T
/> MIGMATITE GNEISS Banded M T
i “<‘black and white, some ra - +
- ‘lpink, quartz, feldspar, c
1° A biotite, hornblende, 1
+56 /| occasional pegmatitic || -
=] layers and pockets,
" unweathered, high strengtl} No.
i ;{bedding joints are at 5 1
.~ Jclose to moderate inter- M RU
~/{vals with very close LIBIF| Lp|T|O
I /s | spacing at 7.9m, joint 100%f 93| NQ
¢ ' surfaces are rough planar
o to rough undulating, |
1 t | concrete in joint at 5.7m C +
J ' Amissing core in Run #6 M 0.0
'/ |lattributed to friable Ve 91 { 86| NQ
18 ~/ |biotite schist layer at — No .+
ot _‘ 7.9m. 7
~
T A/, c 10087 90| NQ
173.1 -/ END OF BOREHOLE n
—-9 -1
|
Rematks c#- Concrete in joint
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Port Severn Dam
Concrete and Rock Core Borehole No. 17
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SPT (N) Value O O % Plastie and Liquid Limit
Oynamic Cone Tes! Ungrained Tnaxal at

T a Overburden Pressure
Shetoy Tude ¢ % Stran at Failure
Fieig Vane Test .8

Penetremeter

of Borehole

X

Project

18

Port Severn Main Dam

S&P

Dwg No

19

0
_____Port Severn, Ontario
s s
10

A Hole location and datum see drawing No. 1

Project No _SP175

S [+] N Value Natyral Mosture Content Natwral
M E ang Uet
G Y] Sov Description ELEV g 20 40 60 Antarparg Limits Wegnt
W| 8 m % Dry Weight
L ? H| Shear Strengtn MPa " 'Yzo o9 0 Ny
181.9]°
“\\_CONCRETE DECK /
— =0.15m -1
- — H
EMPTY SPACE | +
— —— 4
177.4 R
CONCRETE 3‘1’"
— —_
176.4 | |
L — 5
BEDRCCK : Run
’ §2
e A 1 1
¥ T
- — 8 : Run
£3
END OF BOREHOLB— 173.3
NOTES
= 1) Hole advanced by means ] 10
of wash boring drill
rig on Oct. 15th/92
2) Water level in hole
-not possible to measurg
- — 12
3) No return of water.
. 1 14
— — 16
: T
+ T
- — N
— 2 .
; Tt 1
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CORE LOG

Project Orientation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.86m Geadetic 18
Location Date Started Comptleted Logged By Sheet 1 ot 1
Oct. 15/92 Qct, 15/92 Shaheen & Peaker]
Client Drilling Agency Oeill Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone CME-45% NQ SP175
Joint Charactenstics f Q E'
£ & 2| a8
E =z © 2 &
- GENERAL DESCRIPTION Plwlsl (8] || 2| = |wd| 8 S | 8¢
g g wla i w I [+ - |l Z v ~ @
&£ 4 HIEAEHHEEHEIE I H IR I E4E AR E
: |z|8 s|=1213|8|12|E| = | £ |628|2w| o2 | Eg
@ |lg |z o|8z|5|3|2|8l €| £|£8|38] 2| & | 53
o 8 » Z|S|Sla|la|la|x] 2 o |t&lgo| « | © zY
1 2 3 4 s{e]z|a]9ofwjr] 12 13 14 15 16 17 18 19
81.8 ]
1 g DECK
41 4
T ¢ SPACE T
+ 3 L
4 4 T
177.41 T
CONCRETE Probable eroded No. No
N paste at 4.5m and at 4.7m, 1
<+ 5 ‘ contact with bedrock is T g:;g‘x;_
L4 steep and diagonal. 98%[ 88 |No
176.4 — 5 - ey
.| MIGNATITE GNEISS Banded S BRI
-'A4 white and black, some No
46 b pink, quartz, feldspar, [ | T
biotite, hornblende, M No. Water
occasional pegmatitic || 2 |
s layers, unweathered, high T Recov
strength, bedding joints c ery
are at very close to RU 100% 90 | NQ
47 moderate intervals and I|B| Five Tl0 T
rough planar to rough |__RP
undulating, possible open|
T joints less than S5mm M No. T No
thick with weathered 3 Water
material removed during
-1- 8 drilling - 99% 1795 |NQ |Recovt
e B ery
1 M [ [ 1
173.3 END OF BOREHOLE
49 41
{
Remarks
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Port Severn Dam
Concrete and Rock Core Borehole No. 18
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Auger Sample
SPT (N) Value

Dynamic Cone Test

Sheiby Tube
Fieig Vane Tes!

Log of Borehole

g Natural Mosture X
o0 B Plastic angd Liquid Limit
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% Strain at Faiture 0

Panegtrcmeter

A

Project

19B

Port Severn Main Dam

S&P

Dwg. No ___ 20

Port Severn, Ontario

Project No. ___SP175%

Hole locatien and datum see drawing No. 1

(-3
rfrO®T <

Son Description

-

CONCRETE
I BEDROCK ]
END OF BOREHOLE
NOTES

1) Hole advanced by means _|
of wash boring drill rig
on Oct. 19,20/92.

2) Water level in hole
2.71lm

3) Hole 19 abandoned after |
core barrel broke off.

ELEV
m

181.9

177.4

174.3

o I-TvmOo

20 40

N Valve
60 80

Shear Strength

MPa

Natural Morsture Contont Natural
ang Unit

Altarberg Lumuts Weignt

% Ory Weight )

10 20 kNIm

Run

1 &l

Run

82

Run

#3

Run

#4
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Project Orlentation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.9m Geodetic 19
Localion Dale Started Completed Logged By Sheet 1 of 1
Oct. 15/92 [Oct. 16/92 Shaheen & Peaker
Client Drilling Agency Drill Type Core Barrel & Bit Design | Project No.
Malone CME-45 NQ SP175
Joint Characteristics f <] x
g & 2| g2
z [& ] >
z | = GENERAL DESCRIPTION 2lwis] 181 ] 2 wol| 8 S| 2@
= E wl ol = ui bed @x = 2 < ~ -
& | E| MEAREHEEERRE A EHIIEAE AR
2 |Z (8 5218(3|8(3|&| 2 | 2 |G3|Zw|o|w | S
& 1|2 S EIZ|Z[3]3|y & | £ 12235 o |8 | <3
a a & 2118 |2|E %] = » [EE[(88] < o zY
1 2 3 4 s{6fz]e]|e]wo|n] 12 19 14 15 16 17 18 19
181.9 ’ *.| CONCRETE Open or eroded
- paste at 1.47m to 1.9m, No.
T . #1 2,08mand bclow 2.67m, 1 T
v mainly pebbles at 3.46m,
-| joints commonly occur 983}_ NQ
T 1 |.4 | with poor bond to coarse
- - | aggregate.
- ‘ ’ -
"
o No. Esti-
T 2 ) 2 T mated
4 80%
. Water
+ . 1004 NQ [RecovA
I ery
a
—— 3 . . =
‘. i No. Very
- -8 i 3t Littl
o Water
A ' Recov-
4 4 N : T ery
" a 994 NQ
177.4 ¢ I\"/y| MIGMATITE GNEISS Banded T
/>, | white, black and pink, 2|s [ rle
Y| occasional shist layers, c | v|vgRY|T No. No
T 5 [ pegmatite layer from RP 4T Water
%‘ 7] 4.41m to 5.06m, unweath- Recov
71| ered, high strength, | ] ery
T " /] bedding joints at very 11s | rln E 0 99% 66| no
‘74| close to moderate inter- T
WA vals and rough planar to
174.2¢4- ¢ rough undulating, vert=< 1T
ical cross joints from
4.4m to 5m, possible cla f
T seam at 5.5m.
+7 END OF BOREHOLE T
+3 4
1
49 -
Remarks
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CORE LOG

Project Orslientation Ground Elevation |Datum Borehole No.
Port Severn Main Dam Vertical 181.86m Geodetic 19B
Location Date Started Completed Logged By Sheet 1 of ]
oct. 19792 | et . 20792 |Shaheen & Peaker
Client Drilling Agency Orill Type Core Barrel & Bit Design | Project No.
Public Works Capada Malene CME=45 NQ SP175
Jont Characlenstics N 2|z t":’
£ > o & 2lae| ~
v
> | = GENERAL DESCRIPTION 2letel 18| (wl 21 = wd| 8 5 gl | «
S | E| ole|lzlelziolS| @ | & |58 £ | 3 < | Y
= [} w SiZlZ12l=l X =z |22 Hg] X
s |£ |2 olz|&(e(S[3|E]| 2| 2 128|z¢| S |E |22 ¢
d 815 2818|522 |x| £ » |&x[(28| 2 [8 | £3| &
1 2 3 4 s|6|riaf{o]wojn| 13 14 15 16 17 18 19
181.8 4 | CONCRETE Open joints or No
1S a | eroded material along 1 T
.| joints to 1.8m, friable
concrete seam at 2.65m,
41 (4, open joint and/or weak T
< | material at3.2m. 232 NQ
4
42 | 4
b No. very
L - 2. NO fpiet1e
. Water
1 100% RecovA
A s - ery
3 Cw
4 " . N
. o.
¢ 3 NQ |no
T a T Water
s RecovH
: - 100%]. ery
177.4¢ P2
<\t MIGMATITE GNEISS Banded C
.~ ;.| black and white, some -
45 | pink, quartz, feldspar, vC T
/.~ | biotite, hornblende, —
.| pegmatite layer from No. ver
i ;J]4.46m to 5.03m, eroded 4 7T LitZle
+/| schist seams at 6.6m and
' '17.4m, unweathered, high L |Fic ‘;g TP 97%; 74| NQ ﬁ:ggs_
+6 |2 7| strength, bedding joints T or
7. | are at very close to Y
.1 ' A moderate intervals and
+ // rough planar to rough T
"/|~ undulating diagonal cross | No
‘A joints at m. :
19 [ clo M S 1
A p
99%} 87| NQ
L +, ‘I‘ B F -
174.3 . END OF BOREHOLE Bl
48 T
-9 T
Remarks
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Borehole 19 - Terminated When Broke Off in Hole

Ml\l‘l\l ‘hm

Port Severn Dam
Concrete and Rock Core Borehole No. 19 and 19B
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Project _Port Severn Main Dam

Port Severn, Ontario

S&P

Owg No

21

Hole location and datum see drawing No. 1

Project No.

SP175

(ol "]

COWE <

Soil Description

CONCRETE

BEDROCK

END OF BOREHOLE

NOTES

2}

3}

Hole advanced by means |
of wash boring drill
rig on Oct. 19th/92.

Water level in hole
2.43m

Return of water stopped

at the end of Run #1.

—

ELEV
m

181.9

177.3

1174.2

s I~<9mo

N Value
20 40 60 B0

Shoar Strongth MPa

Natural Moisturg Content

10

and
Attgrgorg Limits
% Ory Weight
20

Natural
Unit
Weghl
Nim)

30

Run

#l

Run

#2

Run

#3

Run

#4

Run

#5

Run

#6

Run




R

B

CORE LOG

Precject Orlentation Ground Elevation | Datum Borehole No.
Port Severn Main Dam Vertical 181.86 Geodetic 20
Location Date Started Completed Logged By Sheet 1 of 1
Oct. 19/92 |Oct. 19/92 Shaheen & Peaker
Client Drilling Agency Orill Type Core Barrel & Bit Design | Project No.
Public Works Canada Malone CME-45 NQ SP175
Joint Characterislics ; 2 E
3 zl | 9 ¥ |82
= = GENERAL DESCRIPTION 2lwld a wl 21 2 |lud] 8 g1 gd
) 3 Blrlzlellols] & slezl & & i
s |z |8 slE151212|212| 2| 2123[=8| 32|
R Slg|&|el8l518| 5 | £(28|z¢| 2| ¢ | &8
ala -d <
= |&8|a& 2|8[5|%|:|z|%| ¥ | 5 |£E|28| <« [ 8 | Y
1 2 3 4 s16|7|8]9)w]i] 2 13 14 15 16 17 18 19
181 .84 + .- | CONCRETE open joints or N‘;' :gc‘;jjtir
| eroded paste along joints 1 At 1 36%
T "4l to 2.2m and from 2.6m to 94% NQ .
.| 3.7m , rubble at 1lm and No
A | broken brown stained 21 No
T1 | ¢ |concrete at 3.6m Water
. RecovH
. 978 N Jory
T Y
+2 ' - Nc;.__ No
- Water
4. Recov+
1 ‘ 97%] NQ ery
s N'Z’__ No
T3 T, Water
4 Recov-
, 100%_ MO ory
.
44 b -
e
I 18
177.37 %. S 1 No.
./ MIGMATITE GNEISS Banded — 5 }65 [NQ |No
. B |F|C
1s white and black, some ve L Water
pink layers, quartz, c |v Recov-
feldspar, biotite, horn- - ery
f blende, pegmatite layer M 100%]
] from 4.9m to 5.7m, " ]
unweathered, high [VC]
L 6 strength, bedding joints RU 1
- are at very close to I{B|F|MPRP|p | No.
moderate intervals and | 6 {88 [NQ |(No
1 rough planar to rough C 1 Water
undulating, vertical vC Recov-‘
cross joints at S5.1lm, ery
) friable material in joint 99%].
at 4.7m | b
No.}97 |NQ |No
1 M 71 Water
00%
174.2 END OF BOREHOLE
__8 -t
— 9 -T
Remarks




e Nl Wy .

Project: SP175

Port Severn Dam
Concrete and Rock Core Borehole No. 20
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Column No.

1
2
3

4

5-11

10

11
12

Sines I E I R N R

SP175

—_— =3 =3 3 —3 3

Drawing 22

EXPLANATORY SHEET TO CORE LOG

Description
Elevation of geotechnical boundary.
Depth of geotechnical boundary in borehole.
Geological symbol for rock or soil material.
General description of geotechnical unit - qualitative description
including rock type(s), percentage rock types, frequency and sizes of
interbeds, colour, texture, weathering, strength, general joint spacing.

Joint {discontinuity) characteristics

Number of joint sets: a rock mass can be intersected by a number of
joint sets of varying orientations. :

Joint type: B = Bedding Joint F = Fault
C = Cross Joint S = Shear Plane

Orientation: only variations in dip can be identified in core; dip
direction is obtained from field mapping or oriented core.
F 0°

= Flat = 0 - 2
D = Dipping = 20 - 509
V = Vertical = 50 - 90°

Joint spacing: this is an approximate measure of spacing between
joints in specific joint sets

YW= Very Wide = 3m

W = Wide =1-3m

M = Moderate = 30cm-1m

C = Close = 5-30cm

VC= Very Close = 5cm
Roughness: RU= Rough Undulating

RP = Rough Planar

SU = Smooth Undulating

SP = Smooth Planar

LU = Slickensided Undulating

LP = Slickensided Planar
Filling: Approx. @

T = Tight, hard, non-softening
O = Oxidation surface staining only 25 - 35
2

SA = Slightly altered; clay-free 5 - 30
$ = Sandy particles, clay-free 25 - 30
Si = Sandy and silty, minor clay 20 - 25

NC = Non softening clays { 5 mm} 16 - 24

SO = Softening clays ( 5 mm} 12 - 16

SC = Swelling clay fillings ( 5 mm) 6 - 12

Aperture: estirnated sizes of joint opening
Degree of weathering of rock material:
Unweathered no signs of discolouration or oxidation
Slightly weathered partial discolouration; fractures (joints)
typically oxidized
Moderately weathered = total discolouration
Highly weathered = total discolouration; typically friable &
pitted
Completely weathered = resembles a soil; rock structure usually
preserved

Column No.

13

15

17

Description
Approx. Uniaxial
Compressive
Strength

Strength ol rock material:

Very high strength = specimen can only be chipped 200 MPa

by geological hammer

specimen requires a number

of blows of geological

hammer 1o fracture it; 50 ~-200 MPa
cannot be scraped with

pocket knife

High strength

specimen can be fractured

by single firm blow of

geological hammer; can be 15 - 50 MPa
scraped with pocket knife,

not peeled

Medium strength

shallow indentations made
by firm blow with point of

Low strength

geological hammer; can be 4 - 15 MPa
peeled by pocket knife with
difficulty
Very low strength = crumbles under firm blow
with point of geological 1 - & MPa

hammer; can be peeled by
pocket knife

Fracture Frequency: Number of natural joints occurring over a metre
length of core. All natural joints are counted irrespective of the
number of joint sets.

Fracture frequen: Joint spacing
0.3/m = Very wide = 3Im
0.3 -1/m = Wide = 1-3Im
1~3/m z Moderate = 30cm-1m
3 -20/m = Close 2 5-30cm
20/m = Very close s S5cm
Run Number and Core Recovery:
) Drill run number;
(i) Core Recovery is the total length of core pieces, irrespective

of their individual lengths, obtianed in a core run and expressed
as a percentage of the length of that core run.

Rock Quality Designation (RQD): The total length of those pieces of
sound core which are 10 cin or greater in length in a core run expressed
as a percentage of the total length of that core run. Sound pieces of
rock are those pieces separated by natural breaks and not machine
breaks or subsequent artificial breaks.

RQD Rock Mass Classification (After Deere)
0 - 25% very poor
25 - 50% poor
50 - 75% fair
75 - 90 % good
90 - 100 % excellent

Core and Casing Sizes: changes of core and casing sizes are indicated.

Water recovery, level and tests.
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Project: SP175

Part 2 Condition Survey
Port Severn Main Dam
Trent-Severn Waterway

Port Severn, Ontarjo

The condition survey is limited to visual observations to exposed areas
above the water level. The following pages provide a brief description of each spillway
or pier followed by a photographic highlight for that area. Drawing No. 1 indicates the
location of the pier numbers and Drawing No. 1A shows an overall photographic layout
of the dam.

The detailed photographic survey is included as a photographic album
including a description of each photograph. This album has not been duplicated,
Appendix No. 2 includes a description of each detailed photograph however, the
photographs must be viewed from the album. A video'is available with the album
showing the major areas of concern. This video like the album is available as a single
copy and has not been duplicated.
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This pier also continues upstream and downstream as the canal wall.
Under deck between first and second beams the face is badly eroded (roll
10/19). There is slight weathering into first timber slip. The column
dividing both timber slips has a shear break just above steel plates, it runs
full width of column (roll 11/1). Downstream there is a large eroded area
under deck under fifth and sixth beams, also there is an assortment of
electrical wiring coming out of conduit (roll 11/5). Downstream at Dam the
face is badly eroded and allows water to leak through (roll 12/5). Further
downstream, approximately 2.0 m, there is a badly eroded section about
1.0 m above water level. These above two sections are probably
responsible for water leaking to west face of Pier 1 (roll 13/21). The
downstream nose is also badly eroded and has a horizontal shift to it,
about one of the construction joints (roll 12/3, 7).
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11/5
East Side Downstream Face

10/19
East Face Pier 1

Port Severn Dam
Pier No. 1
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The deck over Pier 1 has several patches over concrete with cracks
running in and out of these patches. These patches are parallel with the
canal to the west. (roll 3/16, 17, 18, 19, 20, 21). The downstream face of
the first beam has weathering at face of span, the surface concrete has lift
and flaked off in some areas (roll 10/18). The second beam upstream
face has two locations where the lower edge of the beam has broken off
and exposed the rebar 1) at east end of beam, 0.6 m 1 long section and
0.3 m high (roll 10/21) and 21 at the centre of the span, 0.4 m long
section (roll 10/20). The second beam on the downstream face has deep
erosion gouges 25 mm deep at the west end of beam (roll 10/23). The
upstream face of the third beam at east end has a horizontal crack (roll
11/2). The dam timber leaks across the width of the spillway and through
eroded cracks in pier 1 face at dam (roll 12/1,2,5). Note major cracks
along wall below stop logs (roll 12/1, 2).
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10/21
Upstream Face Beam No. 2

12/1 and 2
_ Downstream Spillway No. 1
= Port Severn Dam

Spillway No. 1
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The upstream east face is not too bad except at the point where the first
beam joins the pier, there is a wide eroded crack and some vertical
cracking going down almost to the water level. Between the first and
second beams there is some weathering across the face starting at the
just below the beams. The downstream east face was not too bad. The
west upstream face has a similar vertical diagonal crack starting where
beam 1 joins face. The west face has weathering between first and
second beams. The dam timber slip has some erosion at upper
construction joint (roll 11/3). At the fifth and sixth beams there is a large
loose section of concrete approximately 1.0 m high (roll 11/4). At the dam
and downstream face there is considerable erosion (roll 12/6). The
downstream nose has weathered and eroded mostly at the top third of
pier (roll 12/8, 10).
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11/4
Downstream West Face Pier No. 2

Port Severn Dam
Pier No. 2

Downstream Pier No. 2
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Spillway 2

The deck is generally good. On pier 2 at south rail going northwest to
second timber slip the deck has a diagonal crack (roll 3/14, 15). Beam 1
has small vertical cracks -at centre of span and at west end of upstream
face there are erosion gouges running horizontal to pier 2. The
downstream face at centre of span has a 0.5 m long eroded section at
bottom of beam (roll 10/6). The downstream face of the second beam
has erosion gouges running horizontal from pier 2 to 1 m east of pier 25
mm deep in places (roll10/8, 9, 10). The fourth beam has a series of
seven vertical cracks, basically at centre of span about 0.3 m apart (roll
10/14 shows two) on the upstream face. As well as at the west end there
are a series of erosion gouges. This spillway is used mostly to control
water level upstream, water leaks quite rapidly and the water level is quite
deep.
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*

10/15

Beam No. 4 at Pier No. 2

10/3
Beam No. 1 at Pier No. 2

Port Severn Dam
Spillway No. 2
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The east face has eroded in line with beam 1 and under beams down to
first timber slip and into slip. Downstream of dam and under highway
bridge beams the east face of pier has eroded severely (roll 9/22).
Further downstream there is 1.0 m vertical crack, 4.5 m upstream from
downstream nose of pier (r6ll 12/19). The downstream nose and up the
east face has eroded severely as well (roll 12/15, 16). The upstream
nose has a hole into it 0.5 m down from the top of the pier. On the west
face is line with beam 1 more erosion can be seen as well as vertical
cracking with calcium deposits (roll 10/1). More erosion under deck from
first and second beam. The column between timber slips has eroded
severely directly under beam, a 0.3 m high section of concrete has broken
out (roll 11/11). Downstream from dam under highway bridge directly
under beams, the face has eroded (roll 10/12, 13 and roll 12/13). Further
downstream and 1.0 m above waterline there is an eroded hole into pier
0.6 m long, 0.2 m high and 170 mm deep (roll 12/12, 14).
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12/13
Downstream West Face

10/13
West Face Note Void Under Beam

Port Severn Dam
Pier No. 3
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Spillway 3

West of pier 4 just to the west and at second timber slip from south rail
northwest to slip 45 © crack. The deck over pier 3 has a construction joint
that was patched and subsequently cracked, the full width of deck. From
north rail southeast to first timber slip deck has 45° crack, from centre rail
southeast into second timber slip and from south rail northeast into
second timber slip both are wide cracks. The first beam has some
weathering and cracking, at east end and two vertical cracks, 1.8 m west
of pier 6 and 2.7 m east of pier 3. Where the first beam meets pier 3
there is erosion at bottom edge of beam 1, 0.5 m east of pier. On the
bottom face of beam there is a long crack running down centre of beam to
Pier 4, 2.2 m west of Pier 4 the downstream bottom edge of second beam
has eroded off and 2.4 m west of pier 6 there is a hole in the bottom of
beam 0.1 m in diameter and 50 mm deep (roll 9/5, 9, 3). The second
beam one area 1.5 m east of Pier 3 0.1 m exposed rebar on the upstream
face and on the downstream face there are two 1) 1.1 m west of Pier 4
and 2) at centre of span the face is weathered. The third beam has one
crack on the bottom face™.3 m west of Pier 6, rebar exposed in eroded
area 0.6 m by 0.1 m (roll ;9/15). The fourth beam bottom upstream edge
has eroded off close to Pier 4. On the downstream face of the fourth
beam a 1.0 m long section has eroded off exposing rebar up the entire
downstream face :(roll 9/17) and at the centre of the span a 0.5 m long
section at bottom of beam has eroded and exposed the rebar. The dam
timbers leak quite badly +1.5 m deep water. This spillway and the next
one west are the two spillways used to control water level upstream.
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Pier 4

The east face has a large weathered area between first and second
beams, upstream there are several vertical cracks, parallel to one another
in a regular pattern. Probably, this pattern is showing form work
configuration. The column between the two timber slips on east face of
Pier 4 has erosion gouges at 0.3 m below bottom of third beam.
Downstream of dam there is some erosion/weathering under highway
bridge (roll 8/23). The west face of pier at upstream has some weathering
at lower construction joint. The column separating timber slips has
cracking, 0.3 m and 0.5 m below bottom of beam in the dam slip just
above timber there is an eroded area full width of slip (roll 9/19), this
eroded area runs downstream of slip for approximately 1 m in length.
Further downstream, approximately 1.5 m from downstream nose and
halfway up the face is weathered such as in (roll 12/21).
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Spillway 4

The deck is generally in good condition with the exception of a crack that
starts at centre of pier and runs on a diagonal to the southeast corner of
opening over first timber slip. (roll 3/4). The upstream face of beam 1 has
one major crack in it at the center of span at the bottom of the beam (roll
8/23, tape 50 x 100 mm). The downstream face of the first beam has a
large section at the lower third of beam broken off exposing rebar 1.0 m in
length at Pier 5 (roll 8/10) and at the west end of beam 1 downstream
face 1.0 east of Pier 4 there ;is an exposed section of rebar (roll 8/9). The
upstream face of beam 2 has three areas of concern: 1) the concrete
from bottom edge of beam up to middle of beam has broken off exposing
the rebar 0.5 m in length (roll 8/11), 2) at approximately the centre of span
the bottom edge has broken off approximately 280 mm in length (roll 8/12
and 3) the bottom edge of the beam has broken off exposing the rebar for
1.2 m length at Pier 4. The bottom of the second beam has a weathered
section at centre of span (roll 8/20). The downstream face has a
weathered section 1.3 m east of Pier 4 some gouges are 40 mm deep
(roll 8/15, 16). The third beam has one major area located at Pier 4 the
bottom face of beam has eroded out exposing rebar, 0.5 m in length (roll
8/18, 19). The fourth beam has two major areas of concern, the first
being at Pier 5, the bottom face of beam has eroded off exposing rebar
and the second, the downstream face has eroded exposing three sections
of rebar. Dam leaks and the water level just downstream of dam is quite
deep +1.0 m.
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Pier 5

The upstream east face has quite extensive erosion directly below the
beams, three severe locations are 1) from first to second beams, 2) in
column between timber slips and 3) downstream of dam under highway
bridge (roll 8/5, 4, 6). Downstream on east side of pier there is extensive
erosion halfway up the face at the dam. On the west face upstream of
dam erosion starts again at first beam and runs downstream to first timber
slip downstream of dam there is large erosion directly below beams (roll
13/3). Also noted is the extensive cracking of the top of the downstream
nose of Pier 5 (roll 13/1, 23).
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Spillway 5

The deck from Pier 6 to Pier 5 is generally in good shape except for a
crack 0.94 m west of centreline of Pier 6 running north from north rail to
upstream edge of deck. The construction joint in Pier 5 has been patched
and subsequently cracked. It runs from the north edge of deck south past
south rail. The downstream face of first beam has some weathered
section approximately 2.1 m west of Pier 6 and 1.3 m east of Pier 5 there
is a crack exposing rebar. The second beam has quite a number of bad
locations starting at Pier 6. The bottom edge of beam has eroded
exposing a 0.6 m long section of rebar, closer to centre of span, there is a
section of bad weathering, (photo's roll 7/21, 22, the tape strip is 50 x 100
mm) and this weathering is also on the upstream face of second beam at
Pier 5. The downstream face of second beam has a couple of noticeable
spots. The first is at Pier 6, there is bad weathering gouges and the
second, towards the center of span. The surface concrete has eroded off
exposing rebar in two spots. The third beam shows only a little wear 1) at
centre of span on the upstream face the surface concrete has eroded
exposing rebar, 2) the uhderside at centre of beam the concrete has
eroded exposing rebar and further along there is a crack at bottom edge
of beam (roll 8/3). The dam leaks up to third timber above water line.
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Pier 6

The upstream nose has a large section of concrete eroded out. It starts
0.6 m below top, it is 0.37 m high, 0.25 m wide at the bottom and is 40
m m deep. Continuing downstream on the east face to the first timber slip
the entire wall is badly weathered which includes a section of concrete
eroded out 0.51 m high, 0.42 m wide, at widest point, and 40 mm deep
and erosion gouges starting directly under first beam and running
horizontal to first timber slip, some of these gouges are 50-70 mm deep
and 0.23 m high. The upstream west face weathered, but not as badly as
the east face. Mostly, under deck between first and second beams and a
few horizontal cracks running downstream to first timber slip.
Downstream of dam, the east face Pier 4 is not too bad however, on the
west face there is some weathered erosion at top just under the highway
bridge. Down at water level at dam there is quite a bit of erosion into face
created by water leaking through the dam.
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Spillway 6

1)
2)

3)

The deck to Pier 6 is in good shape except for:

A horizontal crack in west of centreline Pier 7 goes from north rail to north
edge of deck.

Horizontal crack 1.1 m west of centreline Pier 7 from south rail, south 0.9
o :

A series of cracks running from the north rail to north edge of deck at
distances form centreline Pier 6, 0.95 m, 1.7 m, 2.3 m, 3.6 m and 4.7 m.
The upstream face of the first beam is badly weathered total length of
span, numerous vertical cracks and horizontal erosion cracks. The
downstream face of the first beam at Pier 7 is cracked at centre of span at
the bottom of beam. As well as some areas just east of centre and at Pier
6 where the surface concrete has scaled off. The upstream face of the
second beam has weathered and cracked for most of its length.
Approximately 2.0 m from Pier 7 the bottom face of second beam has
broken out exposing rebar basically at centre of beam. At this location
there is a crack running afong bottom face to upstream face of beam and
up and runs parallel to beam for 0.3 m.
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Pier 7

Upstream east face of Pier 7 a number of cracks, the first being almost at
the upstream nose of pier. There is a crack that runs down 0.2 m almost
vertically 0.2 m and 0.3 m across top of pier towards the centre. There is
a 0.38 m long vertical crack that runs from first construction joint down to
second construction joint with calcium deposits. Under deck between first
and second beams the east face has weathered badly, two sections of
concrete broken off and smaller vertical and horizontal cracks below. In
the calcium between the two timber slips 0.3 m down from bottom of
beam 3 there are erosion cracks and a vertical crack. Downstream the
east face is quite badly eroded including the top half (1/2) of the
downstream nose. The west face is slightly eroded.
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Spillway 7

The deck is in fairly good condition with the exception of a series (five)
cracks running from the north rail to the north edge of the deck, the
distance from the centre of Pier 8 west to each crack is 1.3 m, 2.1, 2.6,
3.1, 3.6 m. The next area is directly over Pier 7 running full width of the
deck along the expansion joint. It has been repaired and subsequently it
has cracked and at approximately 1.0 m south of the south rail it has lifted
out. The upstream face of the first beam (deck) has a series of erosion
cracks at lower portion of face at Pier 8. Continuing west along face
towards the centre of the span there is more erosion where marks running
from deck down on a 15 degree angle and 0.2 m long. The second beam
is quite weathered starting at Pier 8 running 1.0 m toward Pier 7. Then
0.6 m further there is a section 1.5 m long where the surface concrete has
(scaled) lifted. The dam timbers leak up to the third timber from bottom.
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Pier 8

The upstream east side of Pier 8 is in fairly good condition except for a
few vertical cracks. Directly under first beam there are a couple of
horizontal cracks running downstream into a large weathered area, 0.6 m
wide, 0.3 m high. This weathered section runs into upstream timber slip.
The column between the two slips is badly weathered and cracked at
waterline. It is eroded to 0.2 m above water. The very upstream nose of
Pier 2 has a section of concrete eroded out 0.3 m high, 0.15 m high
starting 0.7 m down from top of pier. The upstream west face of the pier
has an eroded section at lower construction joint, 0.9 m down from top
and just above lower construction joint, 0.8 m down from top and just
above there are a few cracks. The eroded area at the construction joint
downstream under first beam. The pier face under deck down to upper
timber slip has weathered and cracked. Itis 0.7 m long and 0.2 m high.
Erosion can be seen in the column separating the two slips. Downstream
of dam which leaks up to sixth timber from bottom, mostly from third
down. The west face at water level has erosion cut into concrete running
almost full downstream length. The downstream nose of Pier 8 is badly
eroded around full width of nose, mostly at third construction joint down
from top of pier.
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Spillway 8

Deck surface from Pier 9 to Pier 8 is generally good except for weathering
and few slight cracks (roll 2/1, 4-6). These cracks are just east of Pier 8.
Number one runs from north rail to upstream edge of deck and four to six
runs from the south rail to the south approximately 1.0 m in length. Photo
number 24 on roll 1 shows general condition of concrete on deck surface.
The underside of deck between first and second beams at the west face
of Pier 9 has broken off and runs 0.2 m along beam, 0.13 m wide and 30
mm deep into the concrete. The beams shown some signs of erosion.
The first beam is eroded and chipped exposing the rebar also the
underside is cracked basically at the centre of the span for 1.24 m in
length. The second beam has a number of bad spots starting 0.43 m east
of Pier 8 on the upstream face surface concrete has eroded off exposing
rebar, then 1.17 m east of Pier 8 the upstream face at bottom of beam
has eroded off exposing 0.4 m of rebar and then 0.74 m. Further there
are two sections on the underside face of the second beam that eroded
and exposing the rebar. The dam timber are leaking up to the fifth timber
from water line. . -
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Pier 9

On the east side of Pier 9, there are small cracks in the top 0.4 m with a
section of concrete broken out. In line with first beam a vertical crack runs
down to water line approximately 0.8 m and then continuing downstream
to dam there are numerous small cracks running both vertically and
horizontally. Downstream of dam Pier 9 was generally good except for
erosion at water line. On west face of Pier 9 again small vertical and
horizontal cracks in top of 0.4 m then directly under first beam runs down
to water line 0.7 m long. Under deck to first timber slip the pier face has
weathered in quite a large area 0.5 m long, 0.3 m high, starting 0.3 m
below beams. Downstream on west face of Pier 1 is generally good
except for erosion at water line.
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Spillway 9, from East Abutment to Pier 9

The deck surface is good, no major or minor cracks noted in this section.
Deck over Pier 9 has a large patch running full length of deck, and now
this patch is cracking. The front face of deck (first beam) has erosion
wear marks but generally in good condition except for a spot 1.5 m from
East Abutment. The concrete has cracked and exposed the rebar. The
second beam has a number of bad spots, the first one is within one metre
from the East Abutment. The concrete has cracked and exposed the
rebar from 0.5 m long and 50 mm high, the second is 1.5 m from the East
Abutment. The upstream face of the beam is good at 1.5 m from East
Abutment. The underside of beam has spalled and cracked exposing the
rebar and then 0.3 m further toward Pier 9 another eroded section of
concrete broken off exposing rebar. The section of concrete is 0.3 m long
full width of second beam and 50 mm deep into concrete. The third beam
has eroded, cracked and exposing rebar on the underside of beam at the
east abutment, full width of beam and 0.45 m long. The dam timbers leak
at bottom and up to fifth timber.

[ ]
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East Abutment

The East Abutment upstream is very badly cracked both on the deck
surface as well as vertically through the structure. Most of the major
cracking is from the upper construction joint to the top of structure (roll
4/1, 2, 8, 4). Sections of concrete have broken away from the structure
face along the same construction joint and at the water level (roll 4/4).
The structure also has some differential cracking, 25 mm in height (roll
1/5) moving towards dam the structure is not that bad except for a local
spalled or sealed spot between first and second support beam just under
the deck. The downstream section is also not that bad except for some
erosion into structure face at the water line and approximately 1.0 m from
the concrete spillway. There is some vertical cracking about 1 m from
dam from water level up to first construction joint. At downstream end of
abutment, there is some erosion in the middle third of structure, possibly
runoff freezing and thawing from highway bridge. Between second and
third and third and fourth beams are the timber slips, the dam timbers are
in the second one, under the third beam is the dividing ‘column' both
these are eroded and cragked in the abutment.
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Swing Bridge

The foundation for the bridge is not too bad on the north hemisphere but
on the south hemisphere there are a number of bad areas. At the bottom
centre a 1.0 m by 0.8 m area is badly weathered: (roll 3/22). The top third
of the foundation also at the centre there are numerous cracks (roll 3/23,

24). On the west side there is also cracking at about 1.0 m from the
ground (roll 3/25).
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TERMS OF REFERENCE
for
GEOTECHNICAL INVESTIGATIONS
PORT SEVERN MAIN DAH

Trent-Severn Vatervay

August 24, 1992 File # 8554-0035-52314

1.0

2.0

LOCATION

The dam is located on the Trent Severn Vaterwvay, adjacent to Georgian Bay,
in Port Severn, Ontario. Access to the dam may be obtained from

highvay #69, via a township road, vhich crosses the control dam. There is a
swing bridge in the immediate area. :

BACKGROUND

The existing dam was built in 1915, and no major repairs have been

since undertaken. The dam controls the outflov from the Lake
Simcoe/Couchiching and Black River watersheds. There is an electrical
pover generating station (owned by Ontario Hydro) upstream of the dam, at
Big Chute.

It is proposed to carry out concrete repairs to the dam, pressure grout the
underlying bedrock and to replace the existing stop-logs vith low-profile
mechanized wvater control gates.

The purpose of this investigation is to determine the quality of the
concrete in the existing dam, the nature of the bedrock foundation, and
to evaluate the water-tightness of the dam and bedrock.

3.0 SCOPE OF WORK

.1 Drill boreholes as shown on the attached plan. All holes are to extend
three meters into bedrock. The exact location of each borehole vill be
determined on site by the Consultant.

.2 Determine the presence and size of any discontinuities, joints or
voids in the concrete dam structure and in the bedrock.

.3 Determine the quality of the existing concrete by taking tvo samples
in each of the boreholes in the piers and abutments, and one sample in
each of the remaining boreholes, and testing each for compressive
strength. If significant areas of poor concrete are encountered in any
borehole, contact the PUC project manager immediately so that the need
for additional boreholes can be assessed.



Evaluate the quality of the concrete-to-bedrock contact in each

borehole.

?n .5 Determine bedrock type and elevation at each borehole and provide Rock

: Quality Designation.

™ .6 MHeasure static vater elevation in each borehole.

' .7 Determine the permeability of the bedrock by falling head pumping

Fm tests in 10 selected holes.

j .

‘ .8 Do 6 pressure packer tests in selected holes.

( .9 Establish geodetic elevations for all boreholes by field levelling.
Indicate the location, number and elevation of the geodetic benchmark
used. Elevations on the existing dravings provided are not necessarily

geodetic. Tie each borehole location to permanent structures vith
field measured dimensions.

3

.10 Deliver cores to the Trent-Severn Vatervay yard on Ashburnham St. in
Peterborough. Notify the Trent-Severn Vatervay in advance of delivery.
Cores are to be in core-boxes and labelled with date and location of
the wvork (ie. Port Severn Hain Dam).

-3

3

.11 Fill all boreholes completely, including deck and apron, vith a
non-shrink cement grout.

.12 Record the condition of all concrete surfaces by sketching or

photographing cracks, joints, and areas of seepage and deterioration
- on the deck, piers, abutments, sills and aprons. Note any
abnormalities which may indicate structural deficiencies and immediate
or potential safety problems. Comment on the causes of all the
problems found.

FN
J
4.0 REPORT
fe .
{ Provide 6 copies of a report containing the following:
- .1 A site plan indicating the exact location of each borehole.
i .2 A complete log of all the test borings, shoving bedrock type and
elevation, water table elevation, descriptions and properties of
i the different strata encountered. Quality must be suitable for
' reproduction on tender drawvings.
- .3 Results of all field and laboratory testing and analyses.
.4 Photographs indicating the concrete surface condition of all
components of the dam.



3

3

Comments on the folloving:
a) lov compressive strength of concrete cores;
b) low core recovery;
c) lov values of RQD;
d) high values of permeability.

A discussion of the quality and permeability of bedrock with respect
to pressure grouting. Provide recommendations for type of grout and
grouting methods.

The report must be prepared by a Geotechnical Engineer registered vith
the A.P.E.O. g

5.0 GENERAL REQUIREMENTS

.1

.2

All data must be in the metric system.

Notify the Trent-Severn Vatervay office in Peterborough at least one
veek before moving on site. Arrange for svitching of flow through
selected sluices as required to carry out the drilling. Trent-Severn
Vatervay staff will move stop-logs. Canal operational requirements
will take precedence over the Consultant’s requirements.

Locate all utilities before drilling and be responsible for any damage
caused to them. Consult Trent-Severn Vaterway staff for the location
of their utilities.

The removal and reinstallation of dam fencing or railing, if required,
vill be the responsibility of the Consultant. No removal will be
alloved unless approved in advance by the Trent-Severn Vatervay.

Restore all damage caused by this contract to match the original
conditions, including re-sodding of grassed areas. An amount of money
equivalent to the cost of restoring any damage caused vill be withheld
until rectification of the damage has been made to the Vatervay’s
satisfaction.

Remove all debris and drilling material from the site.

All drilling is to be supervised by an experienced Soils Technician
under the general supervision of a Geotechnical Engineer.

6.0 QUANTITIES AND OFFER

.1

The estimated total length of drilling is 200 meters.

.2 The estimated price for drilling is to include the supply and

advancement of all casing, as may be required to complete the
investigation.
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Offer should be presented as "FEES" and "DISBURSEHENTS". Actual
drilling charges are to be indicated as disbursements, vith no mark-up
by the Consultant.

Do not include G.S.T. in the estimate or offer.

7.0 INFORMATION ENCLOSED

Borehole plan on "Plan of Port Severn Hain Dam", ref. no. T-11-273.8.
Steel Reinforcemenciés shown on draving , ref. no. T-11-273.8.
Layout Plan of Dam as shown on draving, ref. no. T-11-273.8.

Location of the dam, Draving ref. no. 10-428, sheet 86.

James Richardson, P. Eng.
Project Hanager, Engineering
PWC (EC) A&ES
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PORT SEVERIN MAIN DAM
FIELD NOTES
VISUAL CONDITION SURVEY

Deck (Rail side)
Roll #1 (3&4)

1. Transverse crack at east end over cast abut, 2.7m long from start edge of deck N to S rail,
from S leg Lt crack to 40mm wide.

2. @ 0.86m N of S edge of deck 0.4m long (west) from E edge of East Abutment.

5. @ 0.6m E of E edge of deck crack through 20mm wide through concrete structure 20mm
differental lift.

6. Deck side @ upstrecam over E abutment cracked right thrbugh starting 1.09m S of N pt,
10mm wide, goes back 0.2m up and through top section of E abut cracked and section of
concrete 0.1m high, 0.1m wide down to 10mm wide crack.

7. Showing extent of section concrete missing in crack above.

8. 10mm wide crack #6 running on top deck of E Abut up stream to crack running 11 1 to
river side of E abutment, 0.17m in base river side, 20mm wide. Running (back) down stream
to N edge of deck. Smaller cracks 1.) @ transverse pt. 2.) 0.4m towards deck & out to water
side of structure 3.) 1.03m by transverse pt & out to water side structure (will get water view
later)

*Note: Deck good going East to Pier 9 and expansion joint over said Pier.

9. N/A

10. along #(5) cracked right through section 0.11m wide in place grass growing in crack,
section movable.

11& 12. looking E @ E Abutment down to water numerous cracks mostly running parallel to
water 1) 0.15m down from top 2) 0.1m down from 1) Sections missing widest one 50mm
cracks start vertical this to 45° into structure. Looking E upstream to downstream.

(13,14,15,16) Deck over Pier 9) Plan shows expansion (control) it. has been repaired from N
edge to S edge. (35m to 15m) wide

Note: Deck from P9 to P8 good contro! joints just surface scaling P9.8,7.5.,3
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(17,18,19,20,21,22) Deck over P8 cracked full width from up stream end of Pier S edge of
deck.

(23,24) showing surface condition of deck between P9 & P8 end Roll #1

Roll #2

1. @ P8 0.8m E of centre surface crack to up stream edge. (N/S) from N rail

2.@ P8 0.76m N of N rail 0.9m lgng from centre 10 E.

3. @ P8 0.7m N of N rail 0.6m long centre to W. including surface spalling (scaling)
(4,5,6,7) P8 surface crack from S rail to S edge of deck 0.97m N of centre

(8,9,10,11,12) over P7 crack along control joint been repaired (10,11) show crack on both
side of repair lm S of S rail 10mm differ. lift.

8. Shown widest repair 0.25m

13. P8- P7 surface crack 1.3 W of centreline P8

14. Surface crack 0.8m from #13

15\

16. surface cracks 0.5m centres from #14, last one 3.6m W. of centreline P8
17.7

18. Surface crack 1.1m W of P7 from S rail 0.9m long

19. Surface lm W of centreline P7 from N rail to N edge.

20. Suf. 4.7 E of P6 N from N rail N. edge

21.3.6

22.23 Surface cracks from N rail to N. edge of deck
west of P6

23. 1.7

24.0.95
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Roll #3
1. PS N of rail

2 & 3. N 1o S rail, patched cracking, coming out in sections 35mm (thick) deep, 0.27m wide
@ N edge 0.1m wide @ N to centre rail, 40mm centre to S rail

4. P4 from centre to 0.55m E edge P4

5-11. P3 along control joint repairs, patching at S edge Barrier support for highway traffic
barrier going E to W before lock.

At N. Edge and to the West patched add cracked crack 10mm wide S. to N rail. N to centre
rail in two 55mm wide, centre to S rail to S edge by barrier support two cracks 0.13m wide

12. P3 N rail side support SE (45°) crack
13. P3 @ centre Rail SE crack, @ South Rail NE crack 50mm wide to support

14. on P2 from centre to S east edge cracked and chipped S0mm towards centre 20mm by SE
corner

15. on P2 from centre to SW corner cracked & chipped from centre crack to chip 60mm by S
wide.

16. W. end of Deck over P1 @ S end of deck

Note: P1 separates Dam and Canal
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17 & 18. looking west at canal new concrete at canal, then old concrete then original deck

@ Pl

20. SW crack with deck to S rail @ Pl

21. NW crack to N rail @ Pl

22. looking S at West stain leading to canal Ist stair fairly new top i) deck cracked and
sections broken at joint in stair end deck.

23. S side of main support for Turet Bridge long. spalling (scaling) from ground up 1.0m *
0.8m wide, rect of support small cracking

24 & 25. S hemi of support has most number of crack

END OF ROLL #3



3

3 3 3 1

—3 3

3

Roll #4

1,2,3,4. Upstream Face of E Abutment numerous cracks and broken sections of concrete

5. Up stream Beam (deck) and E abutment 25mm gap along construction joint

6. E Abut (up stream between Ist & 2nd support beams 2nd support beam carries load of N
rail of log pulling apparatus. Abut three cracked between two beams

this centre rt crack goes through and along length of 2nd support

7. 0.88 toward P9 crumbling in pieces. Rebar exposed and very rusted. 50mm gap
8& 9 N/A
10. spalling/ crack bottom side 1.53m toward P9

11. Between 2nd & 3rd beam support 3rd support carries load of centre rail for log apparatus
on deck

12 & 13. 3rd support beam looking at under side support beam looking up beam 0.3m wide,
section of concrete 0.45m long (towards P1)
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14.Concrete Column in Abut dividing the two timber slips, section of concrete missing 1.0m
down from deck, 0.1m high

15. Underside of 2nd support beam from upstream section of concrete croaded off 1.8m from
E face of P9 total width of beam 0.3m long 50mm into beam rebar exposed and rotting (very
badly rusted) "

16. Spalling front base of deck 0.8m toward E Abutment upstream from P9 0.23m down

17 & 18. 3rd support upstream 1.2m from P9 toward E about up in. Bottom edge spalling
(mm) off.

19. E Abut side vertical crack at front (1st) support of deck down to large erosion

20. E. face P9 upstream section of concrete broke away 0.2m x 0.2m, 701mm deep onto
concrete

21. E. face P9 upstream between 1st & 2nd support beams

22. P9 W side upstream

1. at bottom corner of deck @ P9 included and loose 0.38m down from top and (0.3m out
from edge of deck.

2. series of cracks 0.6m out from deck horizontal crack 0.3m down

3. vertical crack 0.6m out from edge.
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23. W. face P9 Upstream Vertical crack 0.7m long.

24 & 25 W. face Upstream P9

24- large spalling 0.3m down from construction joint. 0.26m high 0.5m across starting 0.11m
in from #23 crack. number of crack coursing through it.

25 - Under 2nd support beam large section if concrete broken off 0.24m down base
intersection joint 0.2m across .

End of Roll #4
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Roll #5

1& 2 Underside of deck between 1st and 2nd Beam, 0.19m W of P9

1st beam underside 1.04m W from P9 Rebar exposed for downstream 1/2 of beam
4. underside of 1st beam between P9 and P8 2.24m from P9 crack running basically up
through centre of beam for 1.04m long

5. Underside of 2nd beam 1.17m E of P2 0.4m section of cement cracked off. Rebar exposed,
0.7m up from bottom edge.

6. 0.74 and 0.97m further sections of concrete cracked off.0.1m long (width wise) under
bridge 2.) 0.13 long

7.

0.7m E of P8
0.43 from #5 rebar exposed

8. Upstream E. face P8, 1) 0.5 - from front edge of deck 0.38 - high cup from construction
joint. 2) series of cracks 0.1m in 1) 0.25m long (vertical)
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9. spalling under deck in E face of P8, 0.6m wide
10. in spalling #9 cracks (both vert & horz.)

vertical crack, 0.13 apart horizontal one at my top of spalling middle 0.14 down from top and
lower 0.2m down from middle.

11.E. face upstream P8 spalling 0.25m high from construction joint 0.13m vertical from side
of spalling 0.6m wide, chips and section o of concrete off at top edge and both of spalling
crack under 2nd beam 0.9 down from bottom of beam, 0.27 and 0.33m

12. E face upstrearn P8 Column at 3rd beam separating timber slips for dam, cracked 50mm
down 0.13 down, 0.9m down is W.L. big chip 0.2m high starting 0.1m from WL full width of
column.

13 & 14. Upstream N. on P8 big section off 0.7m down 25m across, 0.13m high

15& 16 W side of P8 cracks in upper section above construction joint which 0.9m down from
top along C joint, 1.0m along from upstream edge of deck and 0.1m high large eroded
section.

17. Front face of deck at P8 cracks 0.6m from P8 towards P7 bottom one 80mm up from
bottom of 1st beam 0.2m up from bottom.

18.

spalling P8 W face from l1st to 2nd beam 0.25 down from bottom edge of beam 0.67m long
0.1m high Vt cracks .21m apart .13m to Ist crack from downstream fare of 1st beam.
Horizontal crack 0.1m down from bottom side of beam.
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. 19. 2nd beam from P8 for 1.0m, 60mm high upstream face has spalled.
{t" 20,21,22. Continuation of spalling from #19., 0.6m apart but these run for 1.5m along lower
upstrcam face of 2nd beam
F 23 & 24 spalling and cracks front fare of deck 2.4m west of P8, 0.1m down from top
25.

3

0.8m down from bottom of bearri column under 3rd beam. beam two timber slips eroded at
old WL, 0.75m down from bottom of beam downstream cdge has section of concrete missing

End of Roll#5
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Roll #6

1. E face upstream P7 section of cement broken off where deck meets P7 , 0.3m high from
top, 0.1m wide from deck fare 2) 0.8m from deck face 0:2m down from top, crack in
P7.

2. vertical crack i.e. face of P7 has calcium deposit on outside 0.38m long, 0.43 out from deck
fare.

3. E. face upstream P7

1) loosc broken sections

1a)0.32 long x 0.2m wide
16)0.25m long x 0.2 wide
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just upstream large section broken out 0.21m P x 0.12m W x 80mm decp between two (a)
and (b) small section broken out 0.1 x 0.1 x 60mm deep

2) spalled arca 0.41 x 0.57 w

(a) in line with down strcam edge of 1st beam
(b) 0.35m up stream from upstream fare of 2nd beam

4. E. face upstream P7

crack in column between timber slips, 0.3m down from under side of beam

5& 6.

(5) W face of P7 couple of noticeable cracks.
(1) horizontal 0.2m down from 0.5m long towards upstream
(2) 45 degree crack, from deck joint down to 2nd construction joint 0.8m long has calcium

(6) Horizontal crack 0.17m below 2nd construction joint a couple of little sections broke out

7&8 W. face upstream P7

1) at upper construction joint before Ist and 2nd beams large eroded area (.15 down stream
from downstream edge of 1st beam, 0.23 long x 0.15 m wide x 40mm into concrete

2) 0.35 downstream from downstream edge of Ist vertical crack 0.60m long running between
1st and 2nd construction joint.
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3) 70mm above 2nd construction joint, 0.25m long toward downstream, horizontal crack
4) 0.17m above 2nd construction joint x 0.2m long towards upstream
all in spalled area 0.36m long by 0.60 high

(9,10,11,12,13,14,15,16) Upstrcam face of deck (1st support beam) from P7 to P6

1)construction joint that has spalled open

2) numerous vertical cracks some full depth of beam other %

3) major vertical crack, 2.56m W of W fare of P7 full depth of beam #1

4) Wear gauge starting 2m W of W P7 running diagonally down across deck face for 1.2m to
centreline spalling P7-P6, one crack following same pattern.

5) Wear marks 2m E of E face P6 to 3m E of E face P6 down 0.25m from top

6) crack at P6 E face 0.2m below top 0.331, 0.1m below top

17. Downstream face of 1st beam @ W P7 Spalling and cracks

left 0.3 surface concrete has scaled (spalled ) but still there.

(18/19) Downstream face Ist beam 0.7m long spalled, 1.10m E of centreline span P7 1o P6
left 0.4m surface concrete has lifted.

(20) Bottom downstream edge (eroded) spalled off exposing rebar 0.13m from end (18/19)

(21) @ centreline downstream edge of 1st beam spalled exposing rebar 70mm long, small
crack to the left, 5S0mm above bottom edge of beam 0.2m long

(22)

spalled section downstream face, 1st beam @ 0.5m E of P6
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(23,24,25)

Spalled area, 0.7m long, 0.2m rt side has lifted but stll intact.
End of Roll #6
Roll #7

(1,2,3,4)

spalled and scaled upstream face 2nd beam From P7

1) lifted surface concrete 0.14m with * 0.7m long

2) crack starts at end of 1) run back toward P3 0.3m 75mm abovc bottom of beam crack run
down and through

5. bottom of beam including section of concrete eroded off exposing rebar

3) spalled/scaled 1.0m long from end of 1, 0.18 wide

(6,7,8,9)
Upstream fare of 2nd beam

(6) spalling edge 2m E of W fare of P6, Horizontal crack 0.19m below botiom side of deck,
1.3m long.

(10)

Upstream Nose of P6
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large section of concrete broken out 0.6m below deck 0.37 long, 0.25m width at base 40mm
deep into cement.

(11,12) E. face of P6

1) crack lines from under lst down stream, 0.2mn up from construction joint running into up
stream for imbers 0.97m long

2) Large eroded section starting @ 0.86 (c.jt.) 0.51m high, 0.42 wide out widest part, 40mm

deep into concrete.

13) E. face upstream P6

Gauges/wear masks into concrete 50-70 mm deep into concrete

14) W. face P6 upstream

1) crack/gauge 0.75 from top S0mm high, 0.7m long
(15 &16) W. face upstream P6 under st and 2nd beam

2) gauge in line with downstream fare of 1st beam along construction joint, 0.2m long, 0.15
high, 40mm deep

3) series of gauges 0.3m long, 0.2m high, 30mm deep
4) section missing along with above gauges 0.2m long, 0.1m high, 40mm decp.

spalled area between | and 2 beam , (.3 - high
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5) cracks (vertical & horizontal) vertical cracks 0.15m (6") apart
(17) spalled/scaled section 2.1m W toward P5 from P6 0.15m down from underside of deck
(18) lifted scaled section 2.8m W of P6

(19) 1.3m E. of P5 downstream face of 1st beam, crack exposing rebar

(20) 2nd beam at W face P6 0.6m long crack, spalling above it. Rebar exposed.
(21) tape strip 50mm wide IOOrﬁm long spalling

(21 & 22) 2nd beam upstream P6 & PS5 spalling

(23) 2nd @ PS5 E side cracks/ spalling

(24) downstream beam face 2nd beam at P6 W face

(25) further along above beam crack exposing rebar

End of Roll 7
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Roll #8

1) centreline of span 3rd beam upstream crack exposing rebar

2) underside of 3rd beam @ centreline of SPAN P6 to PS

3) Upstream bottom of 3rd beam crack

4)3rd Beam and column at PS5 E face crack

5) crack face P5 under 1st and 2nd beam

6) E face P5 downstrcam of dam long eroded scction

7) Upstream west face Pier 5 erosion

8) centre upstream span P5/4 face crack 10cm of tape

9) down stream face of st beam 10m E of P4 crack rebar exposed
10) W face up stream PS5 + down stream 1st beam rebar exposed 1.0m
11) upstream 2nd beam E end rebar exposed 0.5m
12) U.S. face 2nd beam chunk of concrete removed re-bar exposed
Note: underside of deck between beam 1.2 no cracks minor scalling
U.S.= upsream D.S. down stream
13) us 2nd beam W end 12m exposed rebar
14) cracks on E face US P4

15) DS face 2nd Beam pencil to depth 40mm 1.3m E 10 P4



16) 0.5m E of 15 construction erosion,

17) erosion under 3rd beam W face PS

S

18) erosion US face 3rd beam at P4

3

19) bottom of 18 showing rebar

20) bottom of 2nd beam centre of span erosion

21) 4th beam bottom E end exposed rebar

&

22) W face of P5 DS beam 4 to 1st beam of highway- concrete 1.7m broken away along
construction joint.

23) E face P4 highway beam US view erosion re-bar exposed

24) US end W face P6

25) Same
- End of Roll 8
El
™
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Roll #9
1) US face of 1st beam deck @ P4
2)1.77m W of P4 vertical crack through deck lst beam
3) bottom of 1st beam 2.4m W of P4 a hole 50m of concrete.
4) N/A
5) long crack bottom beam #1
6) US face of span vert. crack 2.7m E of Pier 3
7) 1st beam US at P3 erosion, crack
8) typical scaling 4 long DS face Beam #1, W end
9) DS face 8 beam #1 2.2m from Pier 4
10)2nd beam US face 1.5m from P3, 0.1m of exposed rebeam
11) us timbre slip P3 E face
12)Erosion DS face centre of beam #2
13) 6cm Exp. re-bar 1.1m from DS face beam #2
14) US timber slip W face P4
15-18) 1.3m from P4 patch of exp. re-bar 0.6 x 0.1m bottom becam 3
19) DS timber slip W face P4

20) DS of 19 cont. of erosion at construction joint
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21) Bottom 4th becam end at P4
22) E face P.T. under beam 5 erosion under construction joint.

23-24) Us end P3,

End of Roll
Roll #10 P3 P2

1) W. S face P3
2) Small cracks US face Beam #7

3) Erosion US face beam #1 joint with E face P2
4) E U.S face/ 10SE P2

5) D.S. of 4) cont

6) DS face beam | centre

7) W face P3 under beam W end beam

8 - 10) Erosion DS face #2

11) US W face P3 under beam #3

12) DS of N erosion under const joint beam 4+5
13)chunk of concrete missing E end of 1st highway beam DS of 12)
14) cracks, centre US face beam 4

15) W US face beam #4

16) 1st beam at W US face P2

17) W US face P2 between beam 142

18) DS face beam 1

19) E US face P1 between beam | +2

20) US face centre beam #2 exposed re-bar 0.4m

21) US face beam 2 E end exposed re-bar 0.6 long + 0.3 high
22) broken edge of concrete W US face P2 Timber slip
23) DS face beam 2 W end 25mm deep erosion

24) same as 23) at US face Pl



Roll #11

1) Loose chunk E US face P1 under beam 3

2) Erosion mark US E end face beam 3

3) DS Timber slip W face P2

4) Large loose chunk of between beam 5+6 concrete W face of P2
5) erosion of E face P1 between beam 5+6
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Roll 12

1,2) DS face under dam timber crack

3) DS E face Pl
4,5) erosion upper middle E face P1

6) large section of missing concrete centre of Pl

7) 0.5 x 0.3m chunk missing concrete centre of E face P1, 1.0m DS of dam
8) erosion 1.5m DS of dam W face of P2

9) DS end of P1 eroded section of E face separated at construction joint

10) erosion DS end W face P2

11) DS end of P3

12) E face DS of P2 erosion '

13) W face DS of P3 at underside of highway deck large erosion

14) W face DS of P3 large erosion cut into concrete 0.6m long 0.2m high, 170mm deep
15) DS nose P3 @ top of pier 1/2 way down erosion cracks

16) continuation of 15 upstream P3 DS E face erosion

17, 18) DS face of 4th beam for dam concrete off exposing rebar 1.0m long, from P3 going
almost to centreline of spa P3-P4

18) 0.5m large section exposing rebar 1.5m from W fame P4

19) vertical crack DS E face P3 , 4.5m upstream from DS edge P3 1.0m high
20) DS W face P4 @ dam erosion from water leaking through timbers

21) erosion 1.5m upstream DS end of P4 W face

22) DS 4th beam @ E P4

23) erosion W face DS P5 1.5m above WL erosion

24) DS W face P5 2.2m upstream from DS edge
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Roll 13

1) underside of DS P5 erosion
2) @ E P4 4th beam US side under deck, rebar exposed
3) @ W P5 4th Beam rebar exposed
4) DS @ dam W PG erosion

5) DS at underside of highway crosion along construction joint W P6
6) DS E face P5 1/2 way up large erosion @ dam
7) DS nose P7 top % eroded

8) DS E face P7 erosion

9) @ dam DS W face P8

10) DS nose P8

11) DS E face P8 & dam

12) DS E face P9

13) DS E Abutment 1.5m from Dam

14) N/A

15) DS E abutment @ WL erosion

16) DS E abutment

17& 18) general shot US whole dam, looking W

19) Top side US dam looking West

20) looking E DS general shot

21) DS look US Turret Bridge

22) Highway Bridge looking W

23) Top of PS DS

24) Top of P3 DS
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