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STATE OF MISSOURI
PUBLIC SERVICE COMMISSION
JEFFERSON CITY
December 14, 2001
CASE NO: MX-2000-449

Office of the Public Counsel General Counsel
P.O. Box 7800 Missouri Public Service Commission
Jefferson City, MO 65102 P.O. Box 360

Jefferson City, MO 65102

Enclosed find certified copy of a ORDER OF RULEMAKING in the above-numbered case(s).

Sincerely,
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Dale Hardy Roberts
Secretary/Chief Regulatory Law Judge
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COMMENT: 4 CSR 240-124.040(2)(E)2.B., provides “failure
and ultimate load capacity tests shall be performed on three/sam-
ples of each component part and must also be wimessed/by the
autporized representative.” The Association believes that fhe test-
ing ¥equired by this subsection duplicates the tests requirgd by sub-
paragraph (2)(E)2.C., and suggests that subparagraph f2XE)2.B.,
be deléted.

RESPONSE: The Commission believes that gubparagraph
(2)(E)2.B\ simply states the fact that load capacityftests must be
performed\on three samples of each component ¢f an anchoring
system and ynust be witnessed. Subparagraph (2){E)2.C. expands
further to eXplain the details of those tests, The Commission
believes that the text in subparagraph (2)(E)2.B/ is sufficient.

COMMENT: # CSR 240-124 040¢2)(E)2.£., provides “The
anchor will be apgroved for ail soil test profe values at or above
the soil test probe ¥alue in which the anchof is tested.” This lan-
guage applies to pullput tests conducted inf the field and is inap-
propriately placed in e subsection dealing with laboratory tests.
This sentence should be\deleted from subpairagraph (Z2)(EY2.C. and
incorporated into subpardgraph (2)(E)2. 4. _

RESPONSE AND PLANATION OF CHANGE: The
Commission agrees that the \anguage m¢ntioned is out of place and
should be deleted from subpakagraph (2)(E)2.C. and placed in sub-
paragraph (2)(E)2.A.

4 CSR 240-124.040 Commissipn Approval of Manufactured
Home Tie-Down Systems

(2) Applications for an approval shall be subrmitted to the director
and shall be executed by the ownerforseller of the system on forms
thar shall be provided by the dirfctor\upon request. To be com-
plete, the applications shall inclufle:

{E) A copy of the plans andf specifigations of the system for
which the approval is sought.

1. Detailed drawings and ifistallation \nstructions of each type
of anchor system and for eath type of \component for which
approval is sought must accorgpany the subipittal;

A. Each drawing shall show model identificarion, ail
dimensions, types of welds gr fastening, typés of material, meth-
ods of securing strap, methods of attachmel, orientation after
instaliation in soil, directiop(s) of applied loadys), and location of
model number on the systgm and each componknt.

B. Each drawing ghall bear the seal of a\registered profes-
sional engineer, registered in the state of Missouri.

2. Each anchor sygfem model must be tested\and certified by
a recognized testing agency to be in conformancy with the stan-
dards promulgated by/the commission and acceptgd engineering
practice.

A. Pullout tekts shall be performed on three (3) samples of
each anchor systemy/model and the failure load for all three (3) tests
must equal or exteed four thousand seven hundred Ywenty-five
(4,725) pounds, /An authorized representative of the chmmission
must certify that three (3) pullout tests were performel] on each
anchor system fnodel. The anchor shall be installed with'fhe spec-
ified tie attacHed, in a sotl type for which the anchor is Jesigned
and pulled gt an angle between forty degrees (40°) ayd fifty
degrees (50f). The anchor will be approved for all soii tesk probe
values at of above the soil test probe value in which the andhor is
tested. The device shall be set up as required by the installation
instructigns. The test report shail include a photograph or drawing.
The logd at failure and the type of failure shall be described. [The
anchgfing system rnust be capable of meeting or exceeding the
Zong 1 wind load requirements of the Federal Manufactured Holpe
Cogfstruction and Safety Standards 24 CFR 3280.306.

B. Failure and ultimate icad capacity tests shall be pre
formed on three (3) sampies of each component part and must also
be witnessed by an authorized representative of the commission.

B. Date of installation
C. Date of test;
D. Soil profile descriptig

anchors shall be field-tested in natural rock strata or in a rock 3q-
ust be twelve-inch (12") minimum radius of rglR
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Division 240—Public Service Commissi i
Chapter 124--Manufactured Home Tie-Down ems
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By the authority wvested in the Missouri Public Service Qﬁ

Commission under section 700.076, RSMo 2000, the commission

adopts a rule as follows: M X__‘ 2 C::CI)“CI[C[Z C}

4 CSR 240-124.045 is adopted.

A notice of proposed rulemaking containing the text of the pro-
posed rale was published in the Missouri Register on July 16, 2001
(26 MoReg 1447-1456). Changes have been made in the text of
the proposed rule, and are reprinted here. This proposed rule
becomes effective thirty (30) days after publication in the Code of
State Regularions.

SUMMARY OF COMMENTS: Written comments were submiited
by the Missouri Manufactured Housing Association (Association).
There was no public hearing held. The Association submited com-
ments concerning the following proposed rule: 4 CSR 240-
124.(45.

COMMENT: 4 CSR 240-124.045(1)(C), defines anchoring sys-
tems as follows: “Anchoring systems means a combination of ties,
anchoring equipment, and ground anchors that will, when proper-
ly designed and installed, resist overturning and lateral movement
of the manufactured home from wind forces.” The Association
maintains that the use of the words “ground anchors”™ is too restrig-
tive, and further mzintains that the use of the word “ground™ in the
definition creates an unnecessary limitation. The Association sug-
gests that the word “ground” be deleted from the definition.
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RESPONSE AND EXPLANATION OF CHANGE: The
Commission agrees and proposes that the word -“ground” should
be deleted as suggested.

COMMENT: 4 CSR 240-124.045(6)(A), discusses the perfor-
mance of anchors and states “Failure shall be considered to have
occurred when the connection between the tie and anchor moves
more than two inches vertically or three inches horizontally when
pulled ar an angle of forty-five degrees under a force of 4,725
pounds.” The Association believes this wording is ambiguous and
woutd be more clearly stated by focusing on the movement of the
head of the anchor. The Association also proposes to change the
angle of pull from forty-five degrees to a range of forty to fifty
degrees for the reasons already stated in comments on 4 CSR 240-
124.040(2)(E)2.A. Therefore the Association proposes to reword
this subsection as follows: Failure shall be considered to have
occurred when the head of the anchor moves more than two inch-
es vertically or three inches horizontally when pulled at an angle
of between 40-degrees and 50-degrees under a force of 4,725
pounds.

RESPONSE AND EXPLANATION OF CHANGE: The
Commission agrees and proposes that 4 CSR 240-124.045(6)(A)
be changed accordingly.

COMMENT: 4 CSR 240-124.045(6)(B) deals with installation and
testing of anchors and requires that each anchor be installed with
a “minimum of 750 pounds of pre-load with a minimum of four
wraps after installation.” The Association’s engineers stated that
pre-tensioning to 750 pounds is a requirement that is impossible to
monitor because of the inevitable relaxation in tension that occurs
following installation. There is a nationally excepted standard for
anchor installation and the engineers suggested that it be followed.
Using the language contained in the national standard the
Association proposes to reword the second sentence of subsection
(6)(B) as follows: Each anchor shall be installed and pre-tensioned
until it is flush with the stabilizer plate. The slotted bolt must have
a minimum of four wraps of the strap after installation.
RESPONSE AND EXPLANATION OF CHANGE: The
Commission agrees and proposes that 4 CSR 240-124.045(6)(B)
be changed accordingly.

COMMENT: 4 CSR 240-124.045(8) deals with spacing of
anchors in wind zone 1 conditions. Subsection (A) and (B) each
deal with anchor spacing in relation to beam spacing. However,
approximately eighty percent of the manufactured homes sold have
beam spacing measurements which are not addressed by either
subsection (A) or (B). For instance, many manufactured homes
have 99.5 inch beam spacing. The Association believes this pro-
posed rule should be revised to be more all-inclusive.
RESPONSE AND EXPLANATION OF CHANGE: The
Commission agrees and proposes that 4 CSR 240-124.045(8) be
changed accordingly.

COMMENT: The Association believes that Table D attached to 4
CSR 240-124.045 should be revised. The criss-cross strapping sys-
tem is recommended for use in homes where the 40-degree to 50-
degree anchor angle cannot be achieved. Therefore, in order to
make the caption of the table more descriptive the Association pro-
poses to delete the words “For elevated single section homes (or
portions thereof)™ and in its place insert the words: For use in lieu
of Diagonal Tie-Down Strap Spacing Table in circumstances where
40-degree to 50-degree anchor-angle cannot be achieved. The
Association further proposes to modify the wording under the
drawing in Table D. Presently the wording is as follows: “50-
degree minimum strap angle applies only to homes with 75.5 inch
or less I-beam spacing.” The Association believes that this is an
incorrect statement. The Association proposes to reword it as fol-
lows: 50-degree minimum strap angle applies to all homes.

RESPONSE AND EXPLANATION OF CHANGE: The
Comunission agrees and proposes that the caption of Table D be
revised to reflect the suggested change. Rather than revise and
reword the “50-degree minimum strap angle applying to homes
with 75.5 inch or less I-beam spacing” reference, the Commission
proposes to delete thar text all together because the reference is
incorrect and not necessary.

COMMENT: The Association proposes to reword the heading of
Table E attached to 4 CSR 240-124.045 as follows: Table E strap-
ping system for use in lien of Diagonal Tie-Down Strap Spacing
Table in circumstances where 40-degree to 50-degree anchor angle
cannot be achieved. The Association also maintains that in the
opinion of the Association’s engineers the method of strapping
shown in Table E is incorrect, The Association provided an exam-
ple drawing to detail the correct strapping method and to propose
a more technical reference to the name of the methed.
RESPONSE AND EXPLANATION OF CHANGE: The
Commission agrees and proposes that the caption of Table E be
revised to reflect the suggested change with the exception of refer- -
encing a 40-degree to 50-degree strap angle, instead of a 40-degree
to 50-degree anchor angle. The Commission alse agrees that the
cross strapping diagrams are incorrect and should be revised as
suggested, with the exception that the vertical straps, which should
not be eliminated. Vertical straps are still required for purposes of
uplift in this diagram.

COMMENT: The Association maintains that the regulations as
written prohibit the use of vertical ties to stabilize a home, and that
vertical ties are not required in wind zone one but are required in
wind zones two and three. Missouri is wind zone cne. However,
the Association believes that in certain circumstances, vertical ties
may be a useful alternative and therefore should not be prohibited
in the proper circumstance.

RESPONSE: Missouri regulations do not prohibit vertical ties; the
regulations do state however, that vertical ties are not required in
wind zone one. Since the use of vertical ties are not prohibited by
State regulations, then anyone could install them if desired.

4 CSR 240-124.045 Anchoring Standards

(1) Definitions. The following definitions, as well as those set out
in section 700.010, RSMo appiy to this chapter:

(C) Anchoring systems means a combination of ties, anchoring
equipment, and anchors that will, when properly designed and
installed, resist overturning and lateral movement of the manufac-
tured home from wind forces;

(6) Anchors.

(A) Each anchor, when installed in classified soil, must be capa-
ble of resisting a minimum allowable working load of three thou-
sand one hundred fifty (3,150) pounds in the direction of the tie.
plus a fifty percent (50%) overload (four thousand seven hundred
twenty-five (4,725) pounds total) without failure, Failure shall be
considered to have occurred when the head of the anchor moves
more than two inches (2°) vertically or three inches (3") horizon-
tally when pulled at an angle of berween forty degrees (40°) and
fifty degrees (50°) under a force of four thousand seven hundred
twenty-five (4,725) pounds.

(B) Each manufactured anchor shall be tested and installed in
accordance with the terms of its specified testing procedures and
the anchor manufacturer’s instructions. Each anchor shall be
installed and pre-tensioned until it is flush with the stabilizer plate.
The slotted bolt must have a minimum of four (4) wraps of the
strap after installation.

(8) Spacing for Federal Manufactured Home Construction and
Safety Standards Wind Zone 1 Conditions.
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(A) If the floor width is one hundred sixty-six inches (166")
(typical fourteen (14)-wide), with I-beam spacing ninety-five inch-
es (95") or greater center to center and the distance from the top
of the footer to the top of the I-beam is no higher than sixty-four
inches (64"), anchors shall be spaced eight feet (8") apart for clas-
sified soil, or five feet (5') apart for unclassified soil.

(B) If the floor width is one hundred forty-ene inches (141"}
(typical twelve (12)-wide), with [-beam spacing seventy-five and
one-half inches (75.5™) or greater center to center and the distance
from the top of the footer to the top of the I-beam is no higher than
fifty-two inches (52"), anchors shall be spaced six feet (6') apart
for classified soil, or four feet (4") apart for unclassified soil.




TABLE (D)
ALTERNATIVE STRAPING SYSTEM FOR SINGLE SECTION HOMES
For use in lieu of diagonal tie down strap spacing in circumstances
where 40 degree to 50 degree strap angle cannot be achieved

- i - 40" o 166" > ,
| [
b
TYPICAL STEAF INGTALLATION
QUHER APFROVED METHODS
e, DIAGOMAL TIE WAV BE USED {SEE ROTE 1)
(SEE NOTE 2} (NOT TQUCHING FIER)
CE55.CROSS TIES a\\\H\
”,/I (ST TG FER)
ANCHOR HE AD WITHIN
FERDAETEE OF HOME
55 BASE FAD [*Y+) {DOUBLE MEAD)
mw ACCETNTING
|

NOTES: .
1. Inset drawing shows typical strap installation. All anchors, devices, and tiedown straps Lo e rated for a2 3150 Ibs. working lead
(4725 1bs. overload capacity), in classified soils.

2. Pler h.cight is measured from the top of the ground to the top of the I-Beam. Pier heights exceeding 80" must have piers and
tiedowns designed by a Professional Engineer. Minimum pier helght is 12"
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TABLE (E)
ALTERNATIVE STRAPING SYSTEM FOR MULTI-SECTION HOMES
For use in lieu of diagonal tie down strap spacing in ctrcumstances
where 40 degree to 50 degree strap angle cannot be achieved

TYPICAL STRAP INSTALLATION
QTHER APPROVED METHOOS
MAY BE USED {SEE NOTE 1)

‘

140" to 166" 140" to 166" >

AN S N

|

SEE MOTE 2 i
{ ) - / NOTIT’bofc)mJLGnrﬁen
L,——-aAse rAD .
>
NOTES:

1. Inset drawing shows typical strap installation. All anchoro, devices, and tiedown st-aps o be rated
for a 2180 Ibs. working load (4725 Ibs, overload capacity), in classified soils.

2. Pier height is measured from the top of the ground to the top of the I-Beam. Pier keights exceeding
80" must have piers and tiedowns designed by a Professional Engineer. Minimum pier height is 12"
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STATE OF MISSOURI
OFFICE OF THE PUBLIC SERVICE COMMISSION

I have compared the preceding copy with the original on file in this office and
I do hereby certify the same té be a true copy therefrom and the whole thereof.

WITNESS my hand and seal of the Public Service Commission, at Jefferson City,

Missouri, this 14" day of Dec. 2001,
M //44 blnts
/

P Dale Hardy Roberts
- e Secretary/Chief Regulatory Law Judge




