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§393.106

An assembly component of . . .

Must conform to . . .

(5) COrdage ......cccoerveireeieeeinerieeieeseeeeens Cordage Institute rope standard:

(i) PETRS-2, Polyester Fiber Rope, three-Strand and eight-Strand Construc-
tions, January 1993;4

(i) PPRS-2, Polypropylene Fiber Rope, three-Strand and eight-Strand Con-
structions, August 1992;4

(i) CRS-1, Polyester/Polypropylene Composite Rope Specifications, three-
Strand and eight-Strand Standard Construction, May 1979; 4

(iv) NRS-1, Nylon Rope Specifications, three-Strand and eight-Strand Stand-
ard Construction, May 1979; 4 and

(v) C-1, Double Braided Nylon Rope Specifications DBN, January 1984.4

1 Steel strapping not marked by the manufacturer with a working load limit will be considered to have a working load limit equal

to one-fourth of the breaking strength listed in ASTM D3953-97.

2 Steel strapping 25.4 mm (1 inch) or wider must have at least two pairs of crimps in each seal and, when an end-over-end lap

joint is formed, must be sealed with at least two seals.

3Wire rope which is not marked by the manufacturer with a working load limit shall be considered to have a working load limit

equal to one-fourth of the nominal strength listed in the manual.

4See §393.7 for information on the incorporation by reference and availability of this document.

(f) Use of tiedowns. (1) Tiedowns and
securing devices must not contain
knots.

(2) If a tiedown is repaired, it must be
repaired in accordance with the appli-
cable standards in paragraph (e) of this
section, or the manufacturer’s instruc-
tions.

(3) Each tiedown must be attached
and secured in a manner that prevents
it from becoming loose, unfastening,
opening or releasing while the vehicle
is in transit.

(4) Edge protection must be used
whenever a tiedown would be subject to
abrasion or cutting at the point where
it touches an article of cargo. The edge
protection must resist abrasion, cut-
ting and crushing.

[67 FR 61225, Sept. 27, 2002, as amended at 71
FR 35833, June 22, 2006]

§393.106 What are the general require-
ments for securing articles of
cargo?

(a) Applicability. The rules in this sec-
tion are applicable to the transpor-
tation of all types of articles of cargo,
except commodities in bulk that lack
structure or fixed shape (e.g., liquids,
gases, grain, liquid concrete, sand,
gravel, aggregates) and are transported
in a tank, hopper, box, or similar de-
vice that forms part of the structure of
a commercial motor vehicle. The rules
in this section apply to the cargo types
covered by the commodity-specific
rules of §393.116 through §393.136. The
commodity-specific rules take prece-
dence over the general requirements of
this section when additional require-

ments are given for a commodity listed
in those sections.

(b) General. Cargo must be firmly im-
mobilized or secured on or within a ve-
hicle by structures of adequate
strength, dunnage or dunnage bags,
shoring bars, tiedowns or a combina-
tion of these.

(c) Cargo placement and restraint. (1)
Articles of cargo that are likely to roll
must be restrained by chocks, wedges,
a cradle or other equivalent means to
prevent rolling. The means of pre-
venting rolling must not be capable of
becoming unintentionally unfastened
or loose while the vehicle is in transit.

(2) Articles or cargo placed beside
each other and secured by transverse
tiedowns must either:

(i) Be placed in direct contact with
each other, or

(ii) Be prevented from shifting to-
wards each other while in transit.

(d) Aggregate working load limit for
tiedowns. The aggregate working load
limit of tiedowns used to secure an ar-
ticle or group of articles against move-
ment must be at least one-half times
the weight of the article or group of ar-
ticles. The aggregate working load
limit is the sum of:

(1) One-half the working load limit of
each tiedown that goes from an anchor
point on the vehicle to an anchor point
on an article of cargo;

(2) One-half the working load limit of
each tiedown that is attached to an an-
chor point on the vehicle, passes
through, over, or around the article of
cargo, and is then attached to an an-
chor point on the same side of the vehi-
cle.
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§393.108

(3) The working load limit for each
tiedown that goes from an anchor point
on the vehicle, through, over, or
around the article of cargo, and then
attaches to another anchor point on
the other side of the vehicle.

[67 FR 61225, Sept. 27, 2002, as amended at 68
FR 56208, Sept. 30, 2003; 71 FR 35833, June 22,
2006]

§393.108 How is the working load
limit of a tiedown, or the load re-
straining value of a friction mat, de-
termined?

(a) The working load limit (WLL) of
a tiedown, associated connector or at-
tachment mechanism is the lowest
working load limit of any of its compo-
nents (including tensioner), or the
working load limit of the anchor points
to which it is attached, whichever is
less.

(b) The working load limits of
tiedowns may be determined by using
either the tiedown manufacturer’s
markings or by using the tables in this
section. The working load limits listed
in the tables are to be used when the
tiedown material is not marked by the
manufacturer with the working load
limit. Tiedown materials which are
marked by the manufacturer with
working load limits that differ from
the tables, shall be considered to have
a working load limit equal to the value
for which they are marked.

49 CFR Ch. Il (10-1-23 Edition)

(c) Synthetic cordage (e.g., nylon,
polypropylene, polyester) which is not
marked or labeled to enable identifica-
tion of its composition or working load
limit shall be considered to have a
working load limit equal to that for
polypropylene fiber rope.

(d) Welded steel chain which is not
marked or labeled to enable identifica-
tion of its grade or working load limit
shall be considered to have a working
load limit equal to that for grade 30
proof coil chain.

(e)(1) Wire rope which is not marked
by the manufacturer with a working
load limit shall be considered to have a
working load limit equal to one-fourth
of the nominal strength listed in the
Wire Rope Users Manual.

(2) Wire which is not marked or la-
beled to enable identification of its
construction type shall be considered
to have a working load limit equal to
that for 6 x 37, fiber core wire rope.

(f) Manila rope which is not marked
by the manufacturer with a working
load limit shall be considered to have a
working load limit based on its diame-
ter as provided in the tables of working
load limits.

(g) Friction mats which are not
marked or rated by the manufacturer
shall be considered to provide resist-
ance to horizontal movement equal to
50 percent of the weight placed on the
mat.

TABLES TO §393.108
[Working Load Limits (WLL), Chain]

WLL in kg (pounds)

Grade 70 trans-

port Grade 80 alloy

Grade 100 alloy

Size mm (inches) Grade 30 proof | Grade 43 high
coil test

1.7 (1/4) 580 (1,300)
2.8 (5/16) ... 860 (1,900)
3.10 (3/8) ... 1,200 (2,650)
4.11 (7/16) . 1,680 (3,700)
5. 13 (1/2) ... 2,030 (4,500)
6. 16 (5/8) 3,130 (6,900)
Chain Mark Examples:

Example 1 3

Example 2 ... 30

Example 3 300

1,180 (2,600)
1,770 (3,900)
2,450 (5,400)
3,270 (7,200)
4,170 (9,200)

5,910 (13,000)

1,430 (3,150)
2,130 (4,700)
2,990 (6,600)
3,970 (8,750)

5,130 (11,300)

7,170 (15,800)

1,570 (3,500)
2,000 (4,500)
3,200 (7,100)

1,950 (4,300)
2,600 (5,700)
4,000 (8,800)

5,400 (12,000)
8,200 (18,100)

6,800 (15,000)
10,300 (22,600)

4 7 8 10
43 70 80 100
430 700 800 1000

SYNTHETIC WEBBING

WIRE ROPE (6 x 37, FIBER CORE)

Width mm (inches) WLL kg (pounds)

Diameter mm (inches) WLL kg (pounds)

790 (1,750)

910 (2,000)
1,360 (3,000)
1,810 (4,000)

7 (1/4) 640 (1,400)
8 (5/16) ... 950 (2,100)
10 (3/8) ... 1,360 (3,000)
11 (7/16) . 1,860 (4,100)
13 (1/2) 2,400 (5,300)
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