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material is cohesive material. Soil composed
primarily of coarse-grained sand or gravel is
granular material.
(ii) Observe soil as it is excavated. Soil
that remains in clumps when excavated is
cohesive. Soil that breaks up easily and does
not stay in clumps is granular.
(iii) Observe the side of the opened excavation and the surface area adjacent to the
excavation. Crack-like openings such as tension cracks could indicate fissured material.
If chunks of soil spall off a vertical side, the
soil could be fissured. Small spalls are evidence of moving ground and are indications
of potentially hazardous situations.
(iv) Observe the area adjacent to the excavation and the excavation itself for evidence
of existing utility and other underground
structures, and to identify previously disturbed soil.
(v) Observe the opened side of the excavation to identify layered systems. Examine
layered systems to identify if the layers
slope toward the excavation. Estimate the
degree of slope of the layers.
(vi) Observe the area adjacent to the excavation and the sides of the opened excavation for evidence of surface water, water
seeping from the sides of the excavation, or
the location of the level of the water table.
(vii) Observe the area adjacent to the excavation and the area within the excavation
for sources of vibration that may affect the
stability of the excavation face.
(2) Manual tests. Manual analysis of soil
samples is conducted to determine quantitative as well as qualitative properties of
soil and to provide more information in
order to classify soil properly.
(i) Plasticity. Mold a moist or wet sample of
soil into a ball and attempt to roll it into
threads as thin as 1⁄8-inch in diameter. Cohesive material can be successfully rolled into
threads without crumbling. For example, if
at least a two inch (50 mm) length of 1⁄8-inch
thread can be held on one end without tearing, the soil is cohesive.
(ii) Dry strength. If the soil is dry and
crumbles on its own or with moderate pressure into individual grains or fine powder, it
is granular (any combination of gravel, sand,
or silt). If the soil is dry and falls into
clumps which break up into smaller clumps,
but the smaller clumps can only be broken
up with difficulty, it may be clay in any
combination with gravel, sand or silt. If the
dry soil breaks into clumps which do not
break up into small clumps and which can
only be broken with difficulty, and there is
no visual indication the soil is fissured, the
soil may be considered unfissured.
(iii) Thumb penetration. The thumb penetration test can be used to estimate the
unconfined compressive strength of cohesive
soils. (This test is based on the thumb penetration test described in American Society
for Testing and Materials (ASTM) Standard

designation D2488—‘‘Standard Recommended
Practice for Description of Soils (Visual—
Manual Procedure).’’) Type A soils with an
unconfined compressive strength of 1.5 tsf
can be readily indented by the thumb; however, they can be penetrated by the thumb
only with very great effort. Type C soils with
an unconfined compressive strength of 0.5 tsf
can be easily penetrated several inches by
the thumb, and can be molded by light finger
pressure. This test should be conducted on
an undisturbed soil sample, such as a large
clump of spoil, as soon as practicable after
excavation to keep to a miminum the effects
of exposure to drying influences. If the excavation is later exposed to wetting influences
(rain, flooding), the classification of the soil
must be changed accordingly.
(iv) Other strength tests. Estimates of
unconfined compressive strength of soils can
also be obtained by use of a pocket penetrometer or by using a hand-operated
shearvane.
(v) Drying test. The basic purpose of the
drying test is to differentiate between cohesive material with fissures, unfissured cohesive material, and granular material. The
procedure for the drying test involves drying
a sample of soil that is approximately one
inch thick (2.54 cm) and six inches (15.24 cm)
in diameter until it is thoroughly dry:
(A) If the sample develops cracks as it
dries, significant fissures are indicated.
(B) Samples that dry without cracking are
to be broken by hand. If considerable force is
necessary to break a sample, the soil has significant cohesive material content. The soil
can be classified as a unfissured cohesive material and the unconfined compressive
strength should be determined.
(C) If a sample breaks easily by hand, it is
either a fissured cohesive material or a
granular material. To distinguish between
the two, pulverize the dried clumps of the
sample by hand or by stepping on them. If
the clumps do not pulverize easily, the material is cohesive with fissures. If they pulverize easily into very small fragments, the
material is granular.

APPENDIX B TO SUBPART P OF PART
1926—SLOPING AND BENCHING
(a) Scope and application. This appendix
contains specifications for sloping and
benching when used as methods of protecting
employees working in excavations from
cave-ins. The requirements of this appendix
apply when the design of sloping and benching protective systems is to be performed in
accordance with the requirements set forth
in § 1926.652(b)(2).
(b) Definitions.
Actual slope means the slope to which an
excavation face is excavated.
Distress means that the soil is in a condition where a cave-in is imminent or is likely
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to occur. Distress is evidenced by such phenomena as the development of fissures in the
face of or adjacent to an open excavation;
the subsidence of the edge of an excavation;
the slumping of material from the face or
the bulging or heaving of material from the
bottom of an excavation; the spalling of material from the face of an excavation; and
ravelling, i.e., small amounts of material
such as pebbles or little clumps of material
suddenly separating from the face of an excavation and trickling or rolling down into the
excavation.
Maximum allowable slope means the steepest incline of an excavation face that is acceptable for the most favorable site conditions as protection against cave-ins, and is
expressed as the ratio of horizontal distance
to vertical rise (H:V).
Short term exposure means a period of time
less than or equal to 24 hours that an excavation is open.
(c) Requirements—(1) Soil classification. Soil
and rock deposits shall be classified in accordance with appendix A to subpart P of
part 1926.

Pt. 1926, Subpt. P, App. B

(2) Maximum allowable slope. The maximum
allowable slope for a soil or rock deposit
shall be determined from Table B–1 of this
appendix.
(3) Actual slope. (i) The actual slope shall
not be steeper than the maximum allowable
slope.
(ii) The actual slope shall be less steep
than the maximum allowable slope, when
there are signs of distress. If that situation
occurs, the slope shall be cut back to an actual slope which is at least 1⁄2 horizontal to
one vertical (1⁄2H:1V) less steep than the
maximum allowable slope.
(iii) When surcharge loads from stored material or equipment, operating equipment, or
traffic are present, a competent person shall
determine the degree to which the actual
slope must be reduced below the maximum
allowable slope, and shall assure that such
reduction is achieved. Surcharge loads from
adjacent structures shall be evaluated in accordance with § 1926.651(i).
(4) Configurations. Configurations of sloping and benching systems shall be in accordance with Figure B–1.
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Figure B–1
Slope Configurations

(All slopes stated below are in the horizontal to vertical ratio)
B–1.1

Excavations made in Type A soil.

1. All simple slope excavation 20 feet or less in depth shall have a maximum allowable slope
of 3⁄4:1.

SIMPLE SLOPE—GENERAL
Exception: Simple slope excavations which are open 24 hours or less (short term) and which
are 12 feet or less in depth shall have a maximum allowable slope of 1⁄2:1.

SIMPLE SLOPE—SHORT TERM
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2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope
of 3⁄4 to 1 and maximum bench dimensions as follows:

Occupational Safety and Health Admin., Labor
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SIMPLE BENCH

MULTIPLE BENCH
3. All excavations 8 feet or less in depth which have unsupported vertically sided lower portions shall have a maximum vertical side of 31⁄2 feet.

UNSUPPORTED VERTICALLY SIDED LOWER PORTION—MAXIMUM 8 FEET IN DEPTH
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All excavations more than 8 feet but not more than 12 feet in depth which unsupported
vertically sided lower portions shall have a maximum allowable slope of 1:1 and a maximum
vertical side of 31⁄2 feet.
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UNSUPPORTED VERTICALLY SIDED LOWER PORTION—MAXIMUM 12 FEET IN DEPTH
All excavations 20 feet or less in depth which have vertically sided lower portions that are
supported or shielded shall have a maximum allowable slope of 3⁄4:1. The support or shield system must extend at least 18 inches above the top of the vertical side.

SUPPORTED OR SHIELDED VERTICALLY SIDED LOWER PORTION
4. All other simple slope, compound slope, and vertically sided lower portion excavations
shall be in accordance with the other options permitted under § 1926.652(b).
B–1.2 Excavations Made in Type B Soil
1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable
slope of 1:1.

SIMPLE SLOPE
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2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope
of 1:1 and maximum bench dimensions as follows:
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SINGLE BENCH

MULTIPLE BENCH
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B–1.3 Excavations Made in Type C Soil
1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable
slope of 11⁄2:1.

EC30OC91.025</GPH>

VERTICALLY SIDED LOWER PORTION
4. All other sloped excavations shall be in accordance with the other options permitted in
§ 1926.652(b).

EC30OC91.027</GPH>

3. All excavations 20 feet or less in depth which have vertically sided lower portions shall
be shielded or supported to a height at least 18 inches above the top of the vertical side. All
such excavations shall have a maximum allowable slope of 1:1.

Pt. 1926, Subpt. P, App. B

29 CFR Ch. XVII (7–1–10 Edition)

SIMPLE SLOPE
2. All excavations 20 feet or less in depth which have vertically sided lower portions shall
be shielded or supported to a height at least 18 inches above the top of the vertical side. All
such excavations shall have a maximum allowable slope of 11⁄2:1.

VERTICAL SIDED LOWER PORTION
3. All other sloped excavations shall be in accordance with the other options permitted in
§ 1926.652(b).
B–1.4 Excavations Made in Layered Soils
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1. All excavations 20 feet or less in depth made in layered soils shall have a maximum allowable slope for each layer as set forth below.
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2. All other sloped excavations shall be in accordance with the other options permitted in
§ 1926.652(b).

APPENDIX C TO SUBPART P OF PART
1926—TIMBER SHORING FOR TRENCHES
(a) Scope. This appendix contains information that can be used timber shoring is provided as a method of protection from caveins in trenches that do not exceed 20 feet (6.1
m) in depth. This appendix must be used
when design of timber shoring protective
systems is to be performed in accordance
with § 1926.652(c)(1). Other timber shoring
configurations; other systems of support
such as hydraulic and pneumatic systems;
and other protective systems such as sloping, benching, shielding, and freezing systems must be designed in accordance with
the requirements set forth in § 1926.652(b) and
§ 1926.652(c).

(b) Soil Classification. In order to use the
data presented in this appendix, the soil type
or types in which the excavation is made
must first be determined using the soil classification method set forth in appendix A of
subpart P of this part.
(c) Presentation of Information. Information
is presented in several forms as follows:
(1) Information is presented in tabular
form in Tables C–1.1, C–1.2, and C–1.3, and Tables C–2.1, C–2.2 and C–2.3 following paragraph (g) of the appendix. Each table presents the minimum sizes of timber members
to use in a shoring system, and each table
contains data only for the particular soil
type in which the excavation or portion of
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