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2. Subsurface Investigation

2.1 General

® Site Investigation is the process by which geological, geotechnical, and other
relevant information which might affect the construction or performance of a civil

engineering or building project is acquired.

® Objectives

1) Site Selection

2) Foundation and earthworks design

3) Temporary works design

4) The effects of the proposed project on its environment
5) Investigation of existing construction

6) The design of remedial works

7) Safety check for pre-existing structures

® (Geotechnical) Subsurface exploration
= The process of determining the structures of subsoil and their physical

properties

® Informations to get from subsurface investigation
(1) Finding out compositions of subsoil (the thickness, continuity and area of
existing layer and the location of bedrock).
(2) Sampling the soil (and the rock) and determining its mechanical properties
by field and lab tests.

(3) Basic information of groundwater flow.
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2.2 Subsurface Exploration Program

1) Collection of preliminary information
* Information regarding the type of structure to be built and its general use
* A general idea of the topography and the type of soil to be encountered near

and around the proposed site

2) Reconnaissance
(@) The general topography of the site and possible existence of drainage
ditches
(b) Soil stratification from deep cuts
(c) Type of vegetation at the site
(d) High-water marks on nearly building and bridge abutments
(e) Ground water levels from checking nearby wells
(F) Type of construction nearby and existence of any cracks in walls or other

problems
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3) Site Investigation

® Consisting of planning, making some test boreholes, and collecting soil samples

® Planning the site investigation

1) Depth of Borings
- Reservoirs : a) Depth of the base of the impermeable stratum or b) not
less than 2 x maximum hydraulic head expected.
- Foundations :
a) All borings should be carried to a suitable bearing strata.
b) Determination of the approximate minimum depth of boring
1) Determine net increase of stress, Ac

il) Estimate the variation of the vertical effective stress, 6,

iii) Determine the depth, D=D; at Ac=1/10 q
(Here, q = estimated stress at the foundation)
iv) Determine the depth, D=D, at Ac/c,’=0.05
V) Minimum depth of boring is the smaller of D; and D,
unless bedrock is encountered.
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Fig. 1.5 Necessary borehole depths for foundations.
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- Foundation on bedrock = The minimum depth of core boring = 3m

- For deep excavations = the depth of boring = 1.5 x the depth of

excavation

- For roads
* At least 5m below ground level where the finished road level is
near existing ground level.
* 5m below finished road level in cut
* At least 1.5 times the embankment height in fill level
- For retaining walls
3/4 — 3/2 times the wall height below the bottom of the wall
(If only one survey, 2 times the wall height below the bottom of the
wall)
- For dams
1.5 — 2 times the height of the dam
Borehole should penetrate soft or unstable materials but also
permeable materials
- For embankments
At least equal to the embankment height and ideally penetrate all soft

soils if stability is to be investigated
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® Approximate spacing of borings
- Depending on the type of structures and soil conditions
Type of project Spacing(m)
Multistory building 10~30
One story industrial plants 20~60
Highways 250~500
Residential areas 250~500
Dams 40~80
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® Exploration cost = 0.1~0.5% of the cost of structures
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2.3 Exploratory Borings in the Field

* Provide the opportunity to obtain samples for visual description and
laboratory testing, to perform in situ testing and to allow the installation of

instrumentation such as piezometers.

1) Test-pit
Max depth =4 ~ 5m

2) Auger boring (Continuous flight auger)
* Bring the loose soil from the bottom of the hole to the surface =
identifying the soil.
* Can detect changes in soil type by noting changes in the speed and
sound of drilling

SNU Geotechnical and Geoenvironmental Engineering Lab.



Engineering Properties of Soils 2-9

s 4— ———— Handwheel for
- - feed control

4 stroke petrol
engine

SR

P
NieR 4
Centrifugal clutch ‘“'
o
‘ [ Gearbox

Power feed control ()

Rotary housing

Recirculating ball —
screw for feed
mechanism

Rotary shafts

Solid stem
continuous flight
auger (¢ 75mm
diameter)

=

.

W

T
J |

b

Continuous
flights

i _ Capstan or
Rig engine cathead

(=)
7 |4
. ,ﬁgll'-.f
> Al o PE
s licoR

Inner bit

Drilling Rig Hollow Stem Auger
System
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3) Rotary drilling
* Rotary drilling uses a rotary action combined with downward force to

grind away the material in which a hole is made.
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4) Wash boring
* Washboring is a relatively old method of boring small-diameter
exploratory holes in fine-grained cohesive and non-cohesive soils.

5) Percussion boring

* A method that advances the borehole by raising and lowering a drilling

bit (a claycutter or shell) to chop the soil.
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2.4 Observation of Water Table

If possible,
- Establishing the highest and lowest possible levels of the water table during
the life of project
- Water table is generally measured by lowering a chain or tape with/without
electrical dipmeter into the borehole, after stabilizing ground water condition
due to boring (At least, we need 24hrs.) = Standpipe
- In cases that
1) Multiple water levels are existed or seepage between strata occurs;
2) The considerable length of time is required for equalization of the level
of water in the standpipe for highly impermeable layers,
= Use standpipe piezometer to measure in-situ pore pressure over a
limited depth
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2.5 Preparation of Boring Logs

= Detailed information gathered from each borehole.
1. Driller’s name
. Job description and number
. Number and type of boring and boring location
. Date of boring
. Subsurface stratification
. Ground water level with date
. N values and depth of SPT
. Number, type, depth and identification of soil sample collected

© 00 N O O A W DN

. Ground level
10. wp, vq, LL and PL with depth
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Boring Log
Name of the Project Two-story apartment building

Location Johnson & Olive St. Date of Boring March 2, 1982

Boring No. 3 Type of Hollow stem auger Ground Elevation 60.8 m

Boring
Soil
sample
Soil Depth type and w,
description (m) number N (%) Comments
Light brown clay (fill)
]_ f—
Silty sand (SM) \ 1 $S-1 9 | 82
3 SS-2 12 17.6 LL = 38
‘GWT __¥__ - )
= PI =11
3.5m
4 —
Light ilt
cl;gyh(ﬁrf)y S j ST-1 204 | LL =36
5 q, = 112kN/m?
6
' SS-3 11 20.6
Sand with some
gravel (SP) 7
End of boring @ 8 m 8 —! SS-4 27 9
N = standard penetration number (below/304.8 mm) *Ground water table
w, = natural moisture content observed after one
LL = liquid limit; PI = plasticity index week of drilling
g, = unconfined compression strength
SS == split-spoon sample; ST = Shelby tube sample

Figure. A typical boring log
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