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W.P. 74-74-06
Hwy 11 District 11, Huntsville
Muskoka Road No. 3
South Junction to Huntsville
2.6 Miles South of Hwy 60

Attached we are forwarding to you our detailed Foundation Investi-

gation Report on
mentioned site.

the subsoil conditions existing at the above

We believe that the factual data and recommendations contained

therein will prove adequate for your requirements.
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FOUNDATION INVESTIGATION REPQORT
fFor

W.P. 74-74-06
Hwy 11 District 11, Huntsville
Muskoka Road No. 3
South Junction to Huntsville
2.6 Miles South of Hwy 60

1. INTRODUCTION

In conjunction with the improvement of Hwy. #11, an underpass
structure is proposed for grade separation at the above-mentioned Tocation to
carry Muskoka Rd. #3 over Hwy. #11.

Contained in this report is factual and interpreted subsoil infor-
mation, together with comments and recommendations for the design and construc-
tion of the structure foundations and approaches.

2. SITE DESCRIPTION

The structure site is located approximately 150 ft. north and 200 ft.
west of the intersection of existing Hwy. #1717 and Muskoka Rd. #3, about 1% miles
west of Huntsville. Both the northeast and the northwest quadrants of the in-
tersection are water logged, swampy areas. While the southwest quadrant is a
heavily treed hill, the southeast quadrant is relatively level, sparsely wooded
terrain.

Geologically, the site is Tocated in the Canadian Shield. Bedrock in
the vicinity is found to be a micaceous schist of Pre-Cambrian age. The over-
burden, in general, consists of post glacial lacustrine deposits of clayey silt,
and silt, as well as a glacio-fluvial deposit of sand and gravel.

3. SUBSURFACE CONDITION

A total of 7 sampled boreholes was put down to determine subsoil
conditions. In general, subsoil at the site consists of 20 to 35 ft. of clay-
ey silt overlying 10 to 15 ft. of silt, which in turn is underlain by a Tayer
of sand and gravel which contains cobbles and boulders. In addition to the
above-mentioned subsoil types, muck is also encountered in the swamp. Although



bedrock is not proven due to numerous cobbles and boulders, from information

obtained from adjacent sites, the sand and gravel layer is believed to be

underiain

are shown
below:

by bedrock.
Locations of the boreholes and the inferred subsoil stratigraphy
in Dwg. 747406~A. A detailed description of the subsoil is given

(3.1) Muck

This material is encountered mainly in the swamp area, with
a thickness of 4 to 8 ft. It is amorphous and is composed mainly of
organic clay and silt. It has a very high moisture content, some-
times in excess of 300%. Its shear strengths are very low, and its
compressibility very high.

On the south side of Muskoka Rd. #3, within the boundary of
this project, no organic muck is encountered.

(3.2) Clayey Silt

This material is encountered throughout the area. It has a
thickness of about 20 to 35 ft. It is stratified, with frequent silt
seams. Because of the presence of numerous more permeable silt seams,
this material is known to have a very high rate of consolidation.

The consistency of this material, in general, can be considered
as soft to firm, on the basis of its undrained shear strengths
which vary from 250 p.s.f. to slightly over 1000 p.s.f. The clayey
silt deposits revealed in BH 3 and 5, however, are relatively stiffer,
suggesting that they may have been somewhat overly-consolidated. The
effective shear strength parameters of the clayey silt are estimated
to be C' = 100 p.s.f. and £ = 26°, for design purposes.

The moisture contents and Atterburg limits of the clayey
si11t show a wide range of variation, reflecting the stratified nature
of the material.

A plot of the plasticity indices and thé grain size distri-
bution envelope are shown in Fig. 1 and 4.



(3.3) Silt

Underneath the clayey silt is a layer of silt 10 to 15 ft.
thick, which is slightly layered with occasional clay seams. The
sorted grain sizes of this material and geology of the region
suggests that it is a post glacial lacustrine deposit. On the basis
of 'N' values, the relative densities of this material are classified
as 'compact'. The occasional Tow 'N' values are attributed to
'boiling' of the silt during sampling operation.

A plot of grain size distribution envelope is contained in
Fig. 2.

(3.4) Sand & Gravel

The silt layer is found to be underlain by a deposit of
sand and gravel. Because of frequent cobbles and boulders, the
Tower boundary of this deposit was not determined, but it is be-
Tieved to be underlain by schist bedrock. At the footing locations,
this deposit is found to have a thickness of at least 30 ft.

In view of the augularity of its particles, and the unsorted
grain sizes, which range from very fine sand to large boulders,
this material is probably of glacio-fluvial origin.

The relative densities of this material are difficult to
determine. They cannot be reliably inferred from the 'N' values
or from the cone test results, because of the presence of very
large size particles. On the basis of the advancement of the NX
casings, which were driven by means of a 300 1b. hammer dropping
at a free fall of 3 to 4 ft., it is our opinion that the sand and
gravel may have a relative density of dense to very dense.

(3.5) Groundwater Conditions

Groundwater levels were observed in the open boreholes and
are reported in the Borehole Record Sheets. For practical purposes,
they may be assumed equal to the prevailing water level in the
swamp, which is at about elev. 932 + . Artesian conditions were
also noted in the sand and gravel layer, with a head up to about



elev. 941 +. This artesian head may change from season to season,
depending on the groundwater conditions in the nearby hills.

4. COMMENTS AND RECOMMENDATIONS

The underpass is proposed to be a two-span 240 ft. long structure.

The proposed profile grade of Muskoka Rd. #3 is at Elev. 967 +, and that of
Hwy #11 is at elev. 947 +, respectively.

given:

Based on our subsoil information, the following recommendations are

(4.1) Structure Foundation

Spread footing foundation is impracticable because of the
very low bearing capacity of the surficial clayey silt deposit.
The most suitable type of foundation, in our opinion, would be steel
piles driven into the sand and gravel layer for end-bearing. Because
of frequent cobbles and boulders, the piles should be composed of
H-sections, reinforced with flange plates at tips. If the piles are
driven in accordance witﬁhki1ey Formulay (MTC Standard $S-3-10 or
$5-3-11), theupa]as can be designed for their maximum allowable cap-
acities. It is difficult to determine accurately the founding eleva-
tions of the pile tips because of cobbles and boulders. It is our
estimation that the piles may attain the design capacities at elev.
870 + at the east abutment, elev. 880 + at the center pier, and elev.
885 + at the west abutment. Lateral forces acting on the structure
can be resisted by battered piles. For frost protection, all pile
cap bases should have at least 6 ft. cover. To minimize the height
of the abutments, it would be advantageous to design the abutments
as perched type. According to the profile grade of Hwy #11, the
pile cap bases will be well above groundwater level; therefore, no
dewatering problem is anticipated. Differential settlements of the
structure founded on end-bearing piles would be negligible.

(4.2) Approaches

The muck existing at the east abutment location, about 8 ft.



thick, should be excavated and backfilled with sandy type material,
as shown in Fig. 6. If this is done and the forward slopes are
constructed at 2H:1V, no stability problems are anticipated for the
forward slopes of both abutments. The south side-slopes of both
approaches are found to be stable at 2:1 slopes. The north side~
slopes, which constitute part of the ramps, will be discussed in the
following section. To accomodate the differential settlements be-
tween the abutment and the approach fill, a 35 ft. approach slab
should be provided.

(4.3) Ramps

Both the W-N Ramp and the N-E Ramp, with the latter following
more or less the alignment of an existing gravel road, are found to
be stable if 2:1 slope is adopted. For the E-N Ramp, as recommended
in our memo dated April 10, 1975, berms will be required for fills in
excess of 15 ft. high. The requirements for berm design are contained
in Fig. 7 and the above-mentioned memo.

The EW-S Ramp is bounded by Muskoka Rd #3, Hwy #11 SBL, and
South Service Road. Since berms are required to stabilize the various
embankments and in some areas the berms are overlapped or close to-
gether, we suggest that the area bounded by Muskoka Rd #3, Hwy #11
SBL and the CNR tracks be filled up to elev. 940, prior to the con-
struction of the embankments. The west boundary of this fill will
be discussed in Foundation Report W.P. 74-74-02, as this fill is
intended to be a berm for the South Service Rd. The side slopes of
the embankments in this area, including those of the EW-S Ramp,
should not be steeper than 2.0:1. Prior to the placement of the fill,
muck should be removed by excavation and replaced by sandy type
material. Bottom of muck excavation is recommended at elev. 920 *.
Placement of fill underwater in the swamp should proceed outward
from Hwy. #11, so as to displace any remaining soft material.
and to avoid trapping soft material within the fill, which will
cause undesirable differential settlements.



(4.4) Settlements

Under a fill height of 30 ft., settlements due to consolida-
tion of the subsoil would be in the order of 18 to 22" in the
swamp area, and 10 to 13" at the W-N Ramp and N-E Ramp. These
settlements would occur over a period of 2 to 3 years.

These settlements may cause pavements to crack and may be
harmful to some underground utilities.

B. Ly, P. Eng.
Project Engineer

i& . ‘ﬁf \«%avﬁxﬂvl

K.G. Selby, P. Eng.
Supervising Engineer
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EXPLORATION

CFFICE REPORT ON 501

MINISTRY OF TRANSPORTA

IN AND COMMUNICATIONS—ONTARIO

ENGINEERING SERVICES BRANCH -~ GEOTECHNICAL OFFICE - SOH. MECHANICS SECTION

RECORD OF BOREHOLE N°©

.

W e 74+74-06 LOCATION Co-ords. 16,466,528 N; 1,065,533 E. ORIGINATED BY JBLo.....
pist 11 Hwy 11 BORING DATE  September 10, 1975 COMPILED BY BL
DATUM Geodetic BOREHOLE TYPE Washboring with NX & BX Casinps CHECKED BY
SQIL PROFILE SAMPLES S IDYNAMIC CONE PENETRATION LIQUID LIMIT ——W, =
= RESISTANCE PLOT PLASTIC LIMIT e Wp =0
ol « el 2o 4o g0 do 180 | WATER CONTENT—w | Z i3
ELEV &lw|w 2| ¢ [SHEAR STRENGTH we w Wy = | REMARKS
BERTH DESCRIPTION 21E - | & 3 |0 unconrnged + FIELD VANE y YL Are.
w207 T G | e ouick TRIAXIAL  x 1AB vanE | WATER CONTENT % Head
936.7 Ground Level » £ | ELev 1000 2000 19 20 30 GR SA S1 Ct
0.0 -
Peat - fibrous and ~ X
silty ~ -
~1 188 3 69 8.9% Org.
928.7 ~ 930 %
8.0 {clayey silt
2_| 88 7
Soft to firm, with || e 0 08614
frequent clay seams 106
and fine sand partingk;}/ 3. IW | ML 920 d ! @
Sensitive 4 + 5740
. 4 | 8§ 3 0 071 29
|1
Becoming silty below 4 + 4.8
J ISR I T - ——il0 116
El. 910.0 y = 12000
16 |85 | 28
904.7 5
silt 7188 116] 900
Loose to Compact
: 8 88 6 0
trace of clay & sand 0 99 1
891.7 Art.
Sand - fine to mediuh '’ 890 *¥r’"ﬂead
Dense to Very Demse | | encountered
\ \ 9 85 31
some gravel
t 880
o _,_,._ 10 1 85 185/4" o410
frequent boulders oO
below el. 870.* 1111 e |587
862.7 ) a2l 12 I\ RC 1477
74.0 { End of Borehole
N.B.:
1. G.W.L. at elev.934.2
on Sept. 15/75.
2, Artesian pressure
encountered at
El. 890.% with a hea
3'-9" ahove groun
surface,.

20
15 0-5 % STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORT:

ON AND COMMUNICATIONS—~ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOl MECHANICS SECTION

RECORD OF BOREHOLE N2 2

WP 74-T74-06 LOCATION Co-ords. 16,466,504 N; 1,065,423 E, ORIGINATED 8y _BL
DIST 11 mwy 11 BORING DATE __ september 15, 1975 COMPILED BY____ BL
DATUM ___ Geodetic BOREHOLE TYPE Washboring with NX & BX Casing CHECKED BY
SOIL PROFEILE SAMPLES & IDYNAMIC CONE PENETRATION LIQUID LIMIT ——W, =
= JRESISTANCE PLOT PLASTIC LIMIT Wp ';:i%
6l « o B 20 4o 6o do 180 | WATER CONTENT.w | Z
ELEV Efuiw | 21 9 [SHEAR STRENGTH W w w 2 | REMARKS
BERTT DESCRIPTION sl 2> 12| 8 o unconmnep + FIELD VANE y Artesiah
el 2|7 | 7] & |equick TRIAXAL X 1AB VANE | WATER CONTENT % Head
936.5 Ground Level % Z | epey 10 20 30 GR SA 51 CL
0.0 Clayey silt, with -
frequent clay seams 1o 0 1 66 33
1
& fine sand partings b 61 930
2 | 8§ 3 ‘ L o
3 185 9 \\““m, 0 089 11
Grey 920
‘ 4 83 20
913.5
23.0 > \
silt 5188 [ 1% 1 0 099 1
910 \
Compact Gre
: Y 6 | 85 (2/6]" £>
903-5 A
33.05and, fine to medium |+ m‘“\\
dense to very demse |* ! 188 14 900 A Art
- 9 " Head
some gravel e encountered
frequent cobbles and |,.’
v O "
boulders below o )-8 88 60/16 890
Q.
El. 896.% O T T =
o -
. Q‘a 10 | W5 | = 880
- <,‘
Q
O 870
866.5 Q)
70.0 End of Borehole

N.B.: Artesian pressure
encountered at

Fl. 900.% with |a

surface.

head 4% above grou

hd

20
154-5 % STRAIN AT FAILURE
10



CFFICE REPCRYT ON SQOIL EXPLORATION

MINISTRY OF TRANSPORT:

ON AND COMMUNICATIONS = ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE

N¢

3

WP 747406 LOCATION Co~ords. 16,466,533 N; 1,065,302 E. ORIGINATED 8Y _BL
DisT 11 HWY 11 BORING DATE  September 10, 1975 COMPILED BY BL
DATUM Geodetic BOREHOLE TYPE Washboring with NX & BX Casing CHECKED BY
$OML PROFILE SAMPLES @ JDYNAMIC CONE PENETRATION LIQUID LIMIT ———W, =
T w RESISTANCE PLOT PLASTIC LIMIT ceWp | = (5
5l . ol = 2o 4o 60 do 100 |WATER CONTENT—W | Z
ELEY &lw| w | 2] 2 [SHEAR STRENGTH e w ™ 3| REMARKS
5EPTH DESCRIPTION Els ) > | 2] 8 |o unconFneD + FIELD VANE y
] 20" L G | Quick TRIAXIAL  x 1AB VANE | WATER CONTENT % o
941.0 Cround Level wi’ “ 1 ELEY 10 20 30 GRISA S CL
0.0{Clayey silt - stiff, 940 Art. Head
with frequent clay
seams and fine i 88 {19 ]
—_—
sand partings
: 2 185 | 101 930 0 07228
¥ 371 88170
Gray
. 4 | 83 1 22] 920
918.0 A
511t C 34
811 ompac 5 188 | 17 0 095 5
traces of clay
6 155 1.211 o910
908.0 | ¥ Art.
33.0 |Sand-fine to medium, ' - 5 " Head
't 58 3
dense to very dense |- ” encounteread
some gravel I
P B | 85 | &51 o900 0 90 (10)
frequent cobbles and o
boulders below ;?
EL. 900.% e
2ol 9 | 55 [100)5"890
< (2
o
879.5 - J10 | 85 {90/}3" 88
61.5| End of Borehole
N.B.: Artesean pressure
encountered at
F1.907% with a
head up to grounhd

surface.

20
50-5 % STRAIN AT FAILURE
10



OFFICE REPCRT ON SOl EXPLORATION

MINISTRY OF TRANSPORT. (ON AND COMMUNICATIONS=ONTARIOQ

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 4

WP 74~74~06 LOCATION Co-ords. 16,466,478 N; 1,065,885 E. ORIGINATED BY
pisT 11 HWY 11 BORING DATE  October 24, 1974 COMPILED BY _GP
DATUM Geodetic BOREHOLE Type lollow Stem Auger & Cone Test CHECKED BY _
SOIL PROFILE SAMPLES o DYNAMIC CONE PENETRATION LUQUID UMIT ———W, =
[ R Sl I RESISTANCE PLOT PLASTIC LiMIT we | = 05
Ol « il 2040 60 80 100 | WATER CONTENTW | Z
ELEV alwlw D 2 [SHEAR STRENGTH we w W Z | REMARKS
DEPTH DESCRIPTION P E > £ 8 |o uNconFneD + FIELD VANE y
o 2 A S | e QuICK TRIAXIAL  x LAB vANE | WATER CONTENT % v
935.5 Ground Level I # glL.EV 1000 2000 10 20 30 P.CaF|GR SA 51 CL
0.0 ¥
o
Clayey silt 1 |55 | 24 s ’
vvvvvv .1 930 + 5. 124.5%
to 2 TW PR & et 13104
Firm +53.5
silty clay - — 11 ¥
3 T PN 1s2.6
layers of X +583.7
cilt soft % 920 +a3.b o
4 ™ | PM ) Rty 193 2 72 26
vsf.5 ma— 0 286 12
+54.0
. 5 | 1w PR
T +H83.4
firm 1| ] 910 *$2.8
& | Tw | PH B 05 P
+ 53,8
905,5 1] +5=3.3
30.0 7 58 10
Silt, some clay H 85.4
900 +s5.1
8 | Tw | pH [ fdi o
z 54.3 = 200§
890.5 +
888. 5 [0 rT LY SANBOMCTIAY T g | gg | a3 N o 17 48 36 |
47.0 End of Borehole %
L
876.5 ! N ]
End of Cone Test

20
154-5 % STRAIN AT FAILURE
10




EPGRT OM S0OI1L EXPLORATION

CFFICE R

MINISTRY OF TRANSPORTA.:ON AND COMMUNICATIONS~ ONTARIQ

ENGINEERING SERVICES BRANCH- GEOQTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 5

WP 74~74-06 LOCATION Co-ords. 16,466,462 N; 1,065,682 E. ORIGINATED BY _AP
prsT_ 11 Hwy 11 BORING DATE _ October 25, 1974 COMPILED BY___GP
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger & Cone Test CHECKED BY
SOIL PROFILE SAMP & |DYNAMIC CONE PENETRATION LIQUID LIMIT ———wW, =
: Ittt % |RESISTANCE PlOT PLASTIC LIMIT e | = 5
o « o] = 2o &0 €0 do 160 | WATER CONTENT.w | Z G
ELEV glw| w | 2] 9 [|SHEAR STRENGTH Jw  w o owm = | REMARKS
DEPTH DESCRIPTION 212> 12} 8 |o unconmmen + FIELD VANE y
el 217 17 ] & |e auick TRIAXIAL  x 1AB VANE | WATER CONTENT % .
937.9| Ground Level © £ | ELev 1000 2000 10 20 30 GR SA S CL
0.0¢ clayey sile 1| TW | PH .a.ul_ﬂr L.200
stiff to very stiff y mago
2 ™ PH o - ;
with layers of silt 930 + T P 114 | 00 58 42
3 1 Tw [ PH 1= 2040
e+
+h.b
4 TW ry =12000 L 44 119
919.9 +83.3
'~ 920 OO
18.0 8ilt +52.6
. 5 1 IW | PH
trace of c¢lay s82. 59+
+53.3
6 S8 8 D 0 091 9
909.0 910 “”2'6
28.9 Silty sand, fine, 7 lss | 7] (> 2040
some gravel .
899.9 8 | 88 9 0 11 53 (36)
38.01 End of Borehole
891.1 Pt 100/10)"
46.81 End of Cone Test

20
1545 % STRAIN AT FAILURE
10




FRATICN

o~
L

REPCRT ON SO EXFL:

CFFICE

MINISTRY OF TRANSPORTA.1ON AND COMMUNICAT!ONS“ONTAR!O

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N¢ 43

WP 74~74-06 LOCATION Co-ords. 16,466,790 N; 1,065,300 E, ORIGINATED BY _BVV
pisT_ 11 Hwy 11 BORING DATE _ Felmary 10, 1976 COMPILED BY__ BW
DATUM__ Geodetic BOREHOLE TYPE Washboring with NX Casing CHECKED BY ..
SOIL PROFILE SAMPLES & JDYNAMIC CONFE PENETRATION LIQUID LIMIT ———W oo
% IRESISTANCE PLOT PLASTIC LIMIT e Wp | b= EE
10 i 2o 4o __do o 80 | WATER CONTENT_w | Z 5
- Elw | w2 9  |SHEAR STRENGTH Wp w Wy 2 | REMARKS
ELEV R R Z [ASSNENL . SN—
BEFTH DESCRIPTION 2121 > |21 8 |o unconenep + FIELD VANE y
el g T & | e Quick TRIAXIAL % LAB vANE | WATER CONTENT % o
930.0| Jce Surface o Z | ELev 1000 2000 10 20 30 GR SA 51 Ci
0.0 Water
926.0
4.0 Muck ™ 1 55 | M +3 547 Qrg.
Very Soft Y
. A 920
918.5 ~{ 9 S5 PM 647 (rg.
11.5 + 7
clayey silt 3TV T H o 122
. H1l
Stratified 910 . :
909.0 y A &S 1 ' 1 =]
21.0 Silty clay to clayey : + 9
silt 585 [t
Stratified +8
900
Soft to TFirm 6 | W | PM o f 1080
— e o b +9
g stif! .
Firm to stiff 71 T | PM o 1o
891.0 . +5
39.0 - 90 0 0924
Silt, Compact 8.1.88 | 15, f ’
trace of clay and
stratified
9 58 1l 880

4
Possible sand & gravefl
868.0| 2t 6.5 s ] 20 o 011 711§

62,0 End of Hole

20
150-5 % STRAIN AT FAILURE
10



ORATION

1

OFFICE REPORT ON SOIL EXPL

MINISTRY OF TRANSPORTA(ION AND COMMUNICATIONS~-ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 44

wp  74-74-~06 LOCATION Co-ords. 16,466,275 N; 1,065,875 E. ORIGINATED BY _BL
pisT L1 HWY 11 BORING DATE _ February 11, 1976 COMPILED BY ] LA
DATUM Geodetic BOREMOLE TYPE Washboring with NX Casing CHECKED BY _ R
SOIL PROFILE SAMPLES o DYNAMIC CONE PENETRATION LIQUID LIMIT ——W &
e % |RESISTANCE PLOT PLASTIC LIMIT Wel = 5
Ol « el 3 2040 g0 do 150 | WATER CONTENT.W | 2
ELEV glwlw |23 2 [SHEAR STRENGTH Wp w W Z | REMARKS
6-“’:‘"5‘1.‘“;“:{ DESCRIPTION stz > 1 4 & o UNCONFINED + FIELD VANE y
- oc 2170 € |e QUICK TRIAXIAL X LAB VANE | WATER CONTENT % "
934.0 Ground Level v Z FeLey 1000 2000 GR SA St CL
.0 lopsoil = |
0 A X
Clayey silt, stratifipd 7
930
with clay and q T s T
silt seams stifff] |
Soft
¢ 2 1588 2
§% 920 *3
3 | 88 8
+|6
becoming very silty {1 ||
912.0 ec'D B y v 4 S5 17
22.0 sile 910 } = 2000
Compact
oce. clay seams
5 185 .15
900.0
<4 U Eand, gravel P)E 900
897,51 Very Dense ;o) 6 | 88 |105410"
36.5| End of Borehole

20
15¢0-5 % STRAIN AT FAILURE
10
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

‘N'= STANDARD PENETRATION HESISTANCE : - THE NUMBER OF BLOWS REQU!REDI TO ADVANGE A STANDARD SPLIT SPOON SAMPLER

12 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

BYMAMIC PENETRATION RESISTANGE @~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 80 DEGREE CONT{Z, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW,

DESCRIPTION OF SOIL

THE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
W THE FOLLOWING TERMS @ -

CONSISTENCY £ LB/SQFT DENSENESS 'N' BLOWS / FT.
VERY SOFT 0 - 250 VERY LOOSE 0 -4
SOFT 250 ~ 500 LOOSE 4~ 10
FIRM 500 - 1000 COMPACT 10 - 30
STIFF 1000 - 2000 DENSE 30 - 50
VERY STIFF 2000 - 4000 VERY DENSE > 50
HARD > 4000

TERMS TO BE USED IN UESCRIBING S0ILS:-
TRACE < 10% , SOME 10~25% , WITH 25-40% , > 40 % SILTY, 5ANDY, GRAVELLY, CLAYEY ETC,

TYPE OF SAMPLE

5.8, SPLIT SPOON T W, THINWALL OPEN

W.S. WASHED SAMPLE TP THINWALL PISTON
5T SLOTTED TUBE SAMPLE 0.5, OESTERBERG SAMPLE
A5 AUGER SAMPLE F.8 FOIL SAMPLE

[ 3 CHUNK SAMPLE R.C. ROCK CORE

P H. SAMPLE ADVANCED HYDRAULICALLY
PM SAMPLE ADVANCED MANUALLY

SOIL TESTS
U UNCONFINED COMPRESSION LV L ABORATORY VANE
uu UNCONSOLIDATED UNDRAINED TRIAXIAL EV. FIELD VANE
ciu  CONSOLIDATED 1SOTROPIC UNDRAINED TRIAXIAL C CONBOLIDATION
cip B # DRAINED " s SENSITIVITY
CAU L ANISOTROPIC  UMDRAINED  »
CAD o " DRAINED "
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

SOIL_PROPERTIES

UNIT WEIGHT OF SOIL (BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF g0iL {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES G »

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LIMIT

PLASTIC LIMIT
PLASTICITY INDEX

SHRINKAGE LiMIT
W “Wp

LIQUIDITY INDEX =
fe
CONSISTENCY INDEX = w
P

VOID RATIO IN LOOSEST STATE
VOID RATIO IN DENSEST STATE
DENSITY INDEX » —mox %

mox € min
RELATIVE DENSITY D, IS ALSO USED
MYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEEFICIENT OF PERMEABILITY
SEEPAGE FORGE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE ~ —be -
I+e)Ao
COEEFICIENT OF CONSOLIDATION
Ae
COMPRESSION INDEX # sy
Dloge O

TIME FACTOR = »‘-’-ﬁw { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT N TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS

SHEARING RESISTANCE, | 7;+ ¢ + O tan ¢'
OR FRICTION

APPARENT COMESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

I TERMS OF
TOTAL STRESS

TexCy+ & fon ¢

n
e

log,a oR Ing

GENERAL

w3 1416
BASE OF NATURAL LOGARITHMS 2:-7183
NATURAL LOGARITHM OF @

loge OR 10§ 0  LOGARITHM OF ¢ TO BASE 10

t
g
\
W
M
F

SBRomMmESy o4 q.q &

20 r o

kg

o x

TIME

ACCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (0 15 ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO |4 IS ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF GOMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREAUTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY, DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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