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NOTES:

   of Structural Foundations, August 1996. 

   Logging Classification Manual (Field Guide)," Engineering Service Center, Office

   the exploration boreholes shown on these sheets are based on the "Soil and Rock

   and relative density descriptors, used by the field and/or office personnel for

2. The descriptions and classifications of rock and/or soil, including consistency

   rock color charts (1995, revised text).

   Edition). Rock colors were determined using the Geological Society of America

3. Soil colors were determined using Munsell Soil Color Charts (1994, Revised

   field.

   on the LOTB sheets is based on the actual penetration index values recorded in the 

   (LOTB) sheets were the actual values recorded in the field. Soil consistencey shown 

   hammer with a 762 mm drop. Penetration index values shown on the Log of Test Boring 

4. Test borings utilized a CME automatic hammer to advance the sampler using a 63.5 kg 

   factor of 1.5 times the uncorrected blow count.

5. Soil Consistency Classifications for all test borings are based on a conversion 

   (due to change in material or hard driving). 

6. E=Blow count for 0.3 m penetration extrapolated from blow count for less than 0.3 m 

   and 02-4

9. Ground water was not measured during the field investigation on boring 02-1, 02-3, 

J. Martin             

 2-25-03

   penetration of the 0.3 m (due to change in material or hard driving).

7. REF= Refusal. Refusal is defined as blow counts >50 blows for less than 0.03 m 

   classification and is not to be construed to imply mechanical and/or laboratory analysis.

8. Classification of earth materials shown on these sheets is based on field visual 

 8-20-03

 Muhammad Gabr 

 5-31-04

1. All test borings were advanced using a self-casing 94 mm wireline drill system.

Note: See the General Plan or Foundation Plan for 

      new English units alignment.
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N 591997.805
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original 2002 Log of Test Borings are the addition 

Revisions made to this Log of Test Borings from the 

   converted to English units in the table above.

2. Boring stationing and offset are directly 

   new English alignment.
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Revisions made to this Log of Test Borings from the 

   converted to English units in the table above.

2. Boring stationing and offset are directly 

   new English alignment.

1. See the General Plan or Foundation Plan for 
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   converted to English units in the table above.

2. Boring stationing and offset are directly 

   new English alignment.

1. See the General Plan or Foundation Plan for 
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Descriptor
Alphanumeric

Descriptor Criteria

scratched, grooved or gouged by a knife is the preferred criteria.

Note: Although "sharp pick" is included in these definitions, descriptions of ability to be 

Any bedrock unit softer than H7, very soft, is to be described using ASTM D-2488 consistency descriptors.

Modified from United States Bureau of Reclamation, Engineering Geology Field Manual.

H7 Very soft
carved with a knife. Breaks with light manual pressure.

Can be readily indented, grooved or gouged with fingernail, or

H6 Soft

moderate manual pressure.

pressure, can be scratched with fingernail. Breaks with light to

Can be grooved or gouged easily by knife or sharp pick with light

H5

soft

Moderately

blow or heavy manual pressure.

or heavy pressure. Core or fragment breaks with light hammer 

Can be grooved 2 mm deep by knife or sharp pick with moderate 

H4

hard

Moderately
pressure. Core or fragment breaks with moderate hammer blow.

Can be scratched with knife or sharp pick with light or moderate

H3 Hard

pressure). Heavy hammer blow required to break specimen.

Can be scratched with knife or sharp pick with difficulty (heavy

H2 Very hard

breaks with repeated heavy hammer blows.

Cannot be scratched with knife of sharp pick. Core or fragment

H1

hard

Extremely

sharp pick; can only be chipped with repeated heavy hammer blows.

Core, fragment, or exposure cannot be scratched with knife or Descriptors Thickness / Spacing

TEXTURE DESCRIPTORS

BEDDING, FOLIATION, OR FLOW 

Modified from United States Bureau of

Reclamation, Engineering Geology Field Manual.

Less than 10 mm
or banded)

Laminated (intensely foliated 

10 to 30 mmVery thinly

Thinly 30 to 100 mm

100 to 300 mmModerately

300 mm to 1 mThickly

1 to 3 m
or banded)

Very thickly (bedded, foliated, 

Greater than 3 mMassive

SLIGHTLY TO VERY SLIGHTLY FRACTURED (FD2)*

MODERATELY TO SLIGHTLY FRACTURED (FD4)*

INTENSELY TO MODERATELY FRACTURED (FD6)*

VERY INTENSELY TO INTENSELY FRACTURED (FD8)*

FRACTURE DENSITY
Modified from United States Bureau of

Reclamation, Engineering Geology Field Manual.

FRACTURE DENSITY-

No fractures.UNFRACTURED (FDO): 

VERY SLIGHTLY FRACTURED (FD1): Core recovered mostly in lengths greater than 1 m.

SLIGHTLY FRACTURED (FD3):

scattered lengths less than 300 mm or greater than 1000 mm.

                          Core recovered mostly in lengths from 300 to 1000 mm, with few 

MODERATELY FRACTURED (FD5):

about 200 mm.

                            Core recovered mostly in 100 to 300 mm lengths with most lengths 

INTENSELY FRACTURED (FD7):

Core recovered mostly in lengths less than 100 mm.

                           Lengths average from 30 to 100 mm with scattered fragmented intervals. 

VERY INTENSELY FRACTURED (FD9):

scattered short core lengths.

                                Core recovered mostly as chips and fragments with a few 

criteria is distance measured between fractures (size of blocks).

borehole cores where lengths are measured along the core axis, for other exposures the 

slopes and inverts, as well as boreholes. Descriptive criteria presented below are based on 

apply to all rock exposures such as tunnel walls, dozer trenches, outcrops, or foundation cut 

disturbed zones (fracturing outside the shear) are included. Descriptors for fracture density 

lengths in boreholes; excludes mechanical breaks, shears, and shear zones; however, shear-

                  Based on the spacing of all natural fractures in an exposure or core recovery 

the descriptor definitions.

are present over a significant interval or exposure, or where characteristics are "in between" 

to slightly fractured) are used where equal distribution of both fracture density characteristics 

* Combinations of fracture densities (e.g. very intensely to intensely fractured, or moderately 

ROCK HARDNESS DESCRIPTORS

ROCK QUALITY DESIGNATION (RQD) & PERCENT RECOVERY (REC) LOGGING

DESIGNATION)

(ROCK QUALITY

RQD

ROCK QUALITY

DESCRIPTION OF

90 - 100%

75 - 90%

50 - 75%

25 - 50%

0 - 25%

EXCELLENT

GOOD

FAIR

POOR

VERY POOR

Total core run length
RQD =

RQD =
250+190+200

1200

x 100%

RQD = 53% (fair)

>pieces   100 mm 

Length of sound core   

Total core run length
REC =

REC = Percent Core Recovery

Length of all core pieces

B-No.

Top Hole El.

Boring Date

RQD=50%

REC=100%

RQD=100%

REC=80%

End drilled interval

Begin drilled interval

RQD=0%

REC=88%

Begin drilled interval

End drilled interval

Begin drilled interval

End drilled interval

L=250 mm

soundness requirement

does not meet

Highly weathered

L=0

weathered

<100 mm and highly

Centerline pieces

L=0

L=190 mm

<100 mm

L=0

L=200 mm

No recovery

L=0
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process

by drilling

break caused

Mechanical

After Deere & Deere, 1989

(No Scale)

WEATHERING DESCRIPTORS

Descriptors

Diagnostic features

and/or oxidation

Chemical weathering-Discoloration

Texture and solutioning

descriptor

Alphanumeric Descriptive term Body of rock Texture Solutioning

W4

surfaces

Fracture 

°

Modified from United States Bureau

of Reclamation, Engineering Geology Field Manual.

istics vary to a large extent based on naturally weak materials or cementation and type of excavation.

These are generalizations and should not be used as diagnostic features for weathering or excavation classification. These character-

weathering to great depths into a fresh rock mass would not require the rock mass to be classified as weathered.

Does not include directional weathering along shears or faults and their associated features. For example, a shear zone that carried

however, the basic framework and similar descriptors are to be used.

This chart and weathering categories may have to be modified for particular site conditions or alteration such as hydrothermal effects;

various sedimentary rocks, particularly limestones and poorly indurated sediments, will not always fit the categories established.

Note: This chart and its horizontal categories are more readily applied to rocks with feldspars and mafic minerals. Weathering in

°

slightly weathered," or "moderately weathered to fresh" are not acceptable.

significant, identifiable zones can be delineated. When given as a range only two adjacent terms may be combined. "Decomposed to

tervals or where characteristics present are "in between" the diagnostic feature. However, dual descriptors should not be used where

Combination descriptors are permissible where equal distribution of both weathering characteristics are present over significant in-

 "stringers" or "dikes."

quartz may be present as

Resistant minerals such as

Always common excavation.

Can be granulated by hand.

minerals usually complete.

leaching of soluble

structure may be preserved;

or complete remnant rock

Resembles a soil, partial

(disaggregated).

of grain boundaries

Complete separationDecomposedW9

W8
weathered
Very intensely

as siltstones or shales.

in naturally weak rocks such

ly is rock excavation except

pending on fracturing,usual-

is slightly weakened. De-

rock is struck. Body of rock

Hammer does not ring when

mostly leached.

erals may be

Soluble min-

preserved.

Generally

boundaries visible.

Partial separation of

oxidized.

discolored or

surfaces are

All fractureModerately weatheredW5

Intensely weatheredW7

faces friable.

oxidized, sur-

discolored or 

surfaces are

All fracture

argillation).

dration,

tion (hy-

disintegra-

chemical

altered by

Texture

complete.

erals may be

soluble min-

Leaching of 

Usually common excavation.

significantly weakened.

tures, or veinlets. Rock is

incipient or hairline frac-

planes of weakness such as

blow without reference to

pressure or by light hammer

with moderate to heavy manual

hammer, usually can be broken

Dull sound when struck with 

slightly weathered

Moderately to

°
Intensely to

moderately weathered

W6

as rock excavation.

stones or shales, classified

exceptions, such as silt-

rock not weakened. With few

rocks are struck. Body of

Hammer rings when crystalline

may be noted.

ble minerals

of some solu-

Minor leachingPreserved.

intact (tight).

No visible separation,

of most surfaces.

tion or oxidation

plete discolora-

Minor to com-Slightly weatheredW3

Slightly weathered

°to fresh

W2

No solutioning.No change.

(tight).

No separation, intact
or oxidation.

No discolorationFreshW1

sediments

and some coarse-grained

primarily for granitics

tions (disaggregation)

Grain boundary condi-

Mechanical weathering- (strength, excavation, etc.)

General characteristics

oxidized.

No discoloration, not 

are dull.

some feldspar crystals

tance from, fractures;

face of, or short dis-

tion is limited to sur-

Discoloration or oxida-

crystals are "cloudy."

"rusty," feldspar 

out; Fe-Mg minerals are

tures usually through-

tion extends from frac-

Discoloration or oxida-

conditions.

see grain boundary

in-situ disaggregation,

alteration produces

tent; or chemical 

to clay to some ex-

minerals are altered

feldspars and Fe-Mg

dation throughout; all

Discoloration or oxi-

altered to clay.

minerals are completely

all feldspars and Fe-Mg

quartz may be unaltered;

tant minerals such as

throughout, but resis-

Discolored or oxidized

stones or shales.

cemented rocks such as silt-

for naturally weak or weakly

ways rock excavation except

rocks are struck. Almost al-

Hammer rings when crystalline

disaggregated.

granitics are

semiarid conditions

rock is friable; in

Partial separation,

29 29
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