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1. Objective Vo st
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tive structures under
ments of a representag

ablinsh o conuvent, repeatable means of evaluating
ertical foad carnang characteristics of Rollover protec-
statie doading and o presanbe performance requie

ive specimen under such loading Rodlover proteciive

structures (ROPST aie structures whose primary purpose s to reduce the

possibility: of aperators
machine thev are- oper
2. Scope
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gqivrement as the conventional Charpy Venoteh evaluation: it is primariby a
quality control check and the indicated temperature does not directly relate o
oprraung conditons
238 The specific torce, energy. and vertical load carrving requirements.
wcluding the general requirement of 8.2, are to be met, or exceeded. in the
tesung ol a representanve specimen. The Force and Energy requirements do
nat néed toqbe attamable simahtancoushv: accordingly. one may be signifi-
cantli exceeded belore the other i« attamed in the horizontal loading. The
Iinitation vn deflections (DL, J397a) is absolute: it cannot be exceeded in

construction, logeing,
agriculiural ma(’hl_m-..\
in manufacturing pi.yf
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1w Pneumanc-ure
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(@) Industrial-tvpe,
than 700 kg (1540 1b))

thy Rollers and coapactors of mass greater than 2700 ke

2.2 The requiren

Pacumatic-tired.

Four-wheel drife

And mining appheations are included | pneamatic-tred
and machines whose use 8 predonumanthy o ennrely,
s and or warchouses are specitically excluded)

oy of mass greater than 70 kg (1340 tb,

self-propelled: motor graders of mass wreatee than,

trint-end loaders, dosers, and then modthoanions used
une. and o Kidders of mass wreater than 700 kg
. L. S
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wath ‘rear

Smosvers o I!I.‘I.\\ greater than T kg
alf-lghwasy ., nontrailed hauling umits.
nass greater than 700 kg 15460 1b;

“kid steer

“prime

or

front-end loaders of mass gicater than

wheeled front-end loaders and dozers of mass greater

13950 1b,

ents are lorce resistance and energy absorption under

horizontal loading. and vertical load carrving capability after removal of the

horizontal load. { The
and vertical loadind.
ROPS that have per
rollovers, as well as an)
ROPS and the machip
In addivon 1w the |
reguirement. This req
tural members at. or b
the given temperatur
certain mechanical re
It s intended
reviewed and revised
and manufacture incr
2.3 Because this

that

e are limitations on deflections under both horizontal

Specific requirements derive from investigations on

formed the intended function in a variets of actual

|I\nml considerations based upon the compatibilin&
- frame 10 which it attaches
mdmg requirements. there is a Temperatuge (haterial

uires either making the static loadings with il <true-

low . a given temperature or mahing the loadings above
and construc g the ROPS of il that meets

hutrements

all portions of this Recommended Pracoce will e

s Know ledee ol ROPS pemonang e, desezn evalua o
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rec ommended P tieg pu-.\uut\ bl poscedure angn
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the following points a
ing principles. infentic

231 This evaluatic
deformanons due to 4

e explicsthy statedgo\ind in understanding its underns

n. and applic afion
n procedure will' not necessarihy (luplu ate structyral
gnen ackudh ol

attaming the Foree-Encrgy-Vertical loading requirenfents.

2 30 Because. in an actual roll, loading will hedynpmic (possibly impact).
the use of “safety factors”™ which are based on‘elastic fleformation. or ratio of
the force attained 10 the force required. i1s noy applicable. The “safery lactor”
of 4 ROPS is related more. to energy absorption c'apabilit\' and details of
10 either static force
tatic evaluation proce-
ervative element as it

weldiment design and welding procedute than it i
resistance or o avoiding permanent deformation. The
dure of this Recommended Prdctide’ is itself a con

required.
© 4. Mass - Weight

4.1 In keeping with the directive o include SI
vopotts SSAE J9T0: ahe distinetion between mass an

requires the representative specimen ¢ ROPS. maching
memberss to withstand apsustained loading that n
components including those 'of the machine frame.

235,10 A representauve specimen is one that is wit
specifications

3. Facilities and \Instruments—Facilities to secure thd
assembly 1o shie, bedplate. as described below,
verncal loadssdre required. Typical. but not mandator
for specifictypes of machines in accompanving illust

frame, and connecting
ust be resisted by ali

hin the manufacturer’s

ROPS-machine frame

and fto applyv the side and
. installations are given

Mions.

Insifument svstems used to measure mass, furce, and deflection as follows:

Means to Measure Akcurncy
Vehicle moss * 5% -of|max moss
Deflection of ROPS 2 5% of|max deflection
force on ROPS 5% of|max force

The above percentages are nominal ranngs of the
mentation and should not be 1aken to indicate that

woose ol ahe amass unie ckilograms s ain SEoequatol
squations, the unies bl pounds-forcer and 1b - pounds
“mass” s not lik
adopuion of SLunus, it seems desirable 1o emphasize

asage of the wond “weight " to denote

tuture  In fact. the greatest error possible in the wei

whiwh v small m relation to the = 5. allowable a

accuracy of the instru-

mpensating overtest is

inits in SAFE technical

weight is emphasized
s. In the gravimerric
are used. As cammon
Iv to cease with tormal

hat mass (as pounds or
o kdograms wall continue 10 be mistakeniy atled “we

ght” for the furseeable

bhi-mass issue is .57,

d anv issue is one of

2.3.2 This evaluatdn prodedure is generally destructive of the ROPS.
mayhine assembly, as permanent detormation s apt 1o be induced in cither or
both.

233 Although RORBS S eetinu—idennr it et

semantics rather than engineering consequence
“maximum recommended mass” is used.
values. Sl mud. rodks. himbs, debris, etc.,

In ~ecnion 8. the phrase

hisacters to “clean machine”

et
under all concewvable circumstances 1 which a machine couid overturn o i
expected that crush pratection wall be assured under i least the fodiow iny
vondition: An mitial forward velocin ot - o km hou 10 mph on a hard
surface of 30 deg manimum slope, 360 deg of voll abont the mac hine’s longuu.
dinal anis without loang comtact with the slope

2.3.4 The horizontal foree rvquu"mrm and hmanon oo deflecnion e

flection limitng volume (DLNS, see SAE J397a) ave intended to assure 1hat

the ROPS will penetrate unfrozen ~.n|l there b\ gning a braking aten to
roll.

The eneras requirenient and limitanions on deflecnon. DI we S AL
tha ROWS wall
(h‘ﬂul when it impacts a surface which will not signshicanthy detorm frozen

- under horizontal bradumg are intended 1o asanie the
ground. conerete. rocky while retmmimg vgnibcant capabilinn to withstand
any subsequent impacts in an overturn.

1.3.6 The vertical loading requirement s mtended to assure that a de-
tormed ROPS will be able 1o support the machine i an upside-down atti-
tude.

2.3.7 The Temperature-Material requirement is intended to assure that the

ROPS will have meaningful resistance to britile fracture. The material re-

That commonho adhere teor Tav on machines in actual use should not ke
considered n determining the maximum recommended values.
ROPS-Machine Assembly and Attachment to Bedplate— The ROPS shall

be attached to the madchine frame as it would be on an operating machine A
complete machine-is not required for the evaluation: however. the machine
frame and ROPS mounung must represent an operating installation. All
normally detachable windows, panels, dours. and other nonstructural ele-
ments shall be removed so thev do not contribute to or detract from the
structural evaluatuon. For honizontal loading, the ROPS-machine frame as-
sembly shall be secured 10 the bedplate so that the members connecting the
assembly and bedplate experience minimal defiection when the ROPS is ade
loaded  During side ioading. the ROPS-machine frame assembly shall not
receive amy support from the bedplate. other than that due o the initial
attachment

I'he assembly shail be secured and or moditied so that any machine ele-
ment that might be considered a suspension trubber. gas. gas-oil. or mechani-
cal spring) shall be effectively eliminated as an energy absorber. However.
ROPS-ta-machine frame mounts must noy be altered: at the start of the
evaluations. thev shall be as they would be on an operating machine.
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For the vertical loading, there is no limitation on sccuring or supporting the
ROPS-machine {rame assemblyv other than no repair or straightening of the
assembly is permissible during or after side loading and during the vertical

loading.
For editorial and prinun

g convenicnce. specitics of attachment o bedplates

are covered along with machine descriptions and ROPS requirements in

section 8.
6. Loading Procedure
6.1 Side Loading

6.1.1 Load distribution
tion.

6.1.2 Load shall be apy
except when a one- or two-
is used. For that tvpe of str
cross member.

6.1.3 Initial loading of

devices mav be used to prevent loacalized penctra-

dlied 10 major. upper. and longitudinal members
post structure without cantilevered over head shaetd
ucture, load shall be applied in hine with the upper

PIvS D with—di—arechead el

LOAD
DISTRIBUTOR

shall be dictated by the
ROPS members (4.1 and 1}
the DL\ The load point
frame. Should the L 3 pol
and lh(’ one- or l\\()-p().\l
frame until it enters the
distribution plate used n
vertical axis during the
distance greater than 80,
6.1.4 For ROPS of moy
over more than 80"« of th
posts. Loading shall be v
vertical projections of plal
planes of the DLV (Figs.
6.1.5 The initial directi
to a vertical plane througl
continues. the ROPS mac
loading to change: this is
6.1.6 Should the operat

5 P

otal longitudinal distance between major. upper
e vertical projection of the front and rear planes of
mav not be within L3 from the one- or two-post
nt be between the vertical projection of the DLV
frame. the load point shall move away from the
‘ertical projection of the DLV (Fig. 1) Anv load
st not impede rotation of the ROPS around a
sading and mayv not distribute the load over a
of L--Fig. 1.

e than two posts. loading shall not be distributed
e horizontal distance between the front and rear
vdthin the 1000 mm (394 in) that is detined by
hes 80 mm (3.2 in) outside of - the front and rear
P—4). .

n of loading shall be horizontal and perpendicular
the machine's longitudinal centerline. As loading
inc frame deformations mav cause the direction of
permissible.

br's seat be off of the machine’s longitudinal center-

line, the loading shall be ggainst the outermost side nearest the seat. For

on-centerline seats. if mo
deflcction relations are ob:
loaded shall be that whig
ROPS-machine assembly.,
6.1.7 The rate of applic
considered static. At defled
the point of application o
recorded. This loading is
force and encrgy requireny
The deflection(s) used in
along the line(s) of action

nting of the ROPS is such that different force-
ained from loading from left or right sides. the side
h will place the most severe requirements on thic

tion of deflection (loady shall be such that idean be
tion increments no greater than 13 mm (Q0in 1. at
[ the resulant load. force and deflecionare 1o be
o continue until the ROPS has achioved bath the
ents. (Sce Fig. 5 for method of caledlating enerey.)
alculating energy s (are) 1o be that of the ROPS
of the force(s). Any deflegton~of members used o

] 1> Loao
PR
! 8cm : i
iy
l Loao |

ZONE
”, (100 cm)

AP

TYPICAL BUT NOT MANDATORY

FIG. 2

support load application gevices shall be deducted\from total deflection, !
6.2 Vertical Loading|- After removal of the horizontal load, a vertical ‘
_ load shall be applicd to the top of the ROPS._Theére are no limitations on the !
manner of disuibuting thilk load on the ROPS unless specificalty indicated in LOAD DISTRIBUTOR l /l |l Bcm
4 . | 8em .
o N - r’ -~ 'REAR || L
~-L " ReAR : ; v
DLV, e FRONT
FRONT . /C SOCKET , oLv
BOST
= (UAU TCORD
_ DISTRIBUTOR ‘ |SONE
e TYPICAL BUT NOT L
~. MANDATORY \j)
-
e % h FIG. 3-- LOAD DISTRIBUTOR AND SOCKET ARE TO PREVENT

L.OCAL PENETRATION AND TO HOLD END OF LOAD

GENERATING DEVICE

: N~ .
FIG. 1—LOAD DISTRIBUJOR AND SOCKET ARE 1O PRENVENT
LOCAL PENETRATION AND TO HOLD END OF LOAD
GENERATING DEVICE

section 8. Figs. 610 show typical vertical loadings. Note that Fig. 6 i loading
by mao and the others loading by force As requirements are mass based,
v necesany o relate lorce and mass. The correct relation 1
newtons = 480665 kg, 9.80665 m < being the gravitational acceleration it
the stagdard conditions of sea level. 45 deg latitude 1see SAE J9160

7. Temperature-Material Requirements--"Vhese requirements shall'be met by
cither performing the horizontal and vertical loadings with all ROPS and
machine frame members at —18°C (0°F) or below. or performing the hori-
zontal and vertical loadings at anv higher temperature and meeting the
following material requircments:
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11 SOCKET

!
i ' i | 8cm
T LOAD
¢ | oisTRIBUTOR
L :
i | . 8em ~~
T
1 FRONT
oLy
? L0AD
| ZONE
. 100 ¢m
: | TYPICAL BUT NOT
kd/,‘ n MANDATORY

FIG. 4—-LOAD DISTRIBUTOR AND SOCKET ARE 10O PREVENT
LOCAL PENENTRATION AND TO HOLD END OF LOAD
GENERATING DEVICE

FORCE
~
Ny

8.F,

DEFLECTION

55

RE A~

777777

TYPICAL BUT NOT MANDATORY

FIG. o

ERTICAL LOADING BAR

+ fA2 AL
T B

T ‘.‘r\f
‘(AN'AN-IHL"“ F o

FIG 5

7.1 Bolis and nuts used to attach the ROPS 1o the machine frame and 1
connect structural parts of the ROPS shall be SAE Grade b ar 8 .8NAE J129
and J493).

7.2 Swructural members of the ROPS and the mounts which attach 11 1o
the machine frame shall be made of steels that have one of the Charpe
Venotch impact strengths ar — 38°C { — 20°F) shown in Table |

Specimens are to be “longitudinal” and taken from fiat stock. (ubular, or
structural sections before forming or welding for use in the ROPS Specimens
from tubular or structural sections are to be taken from the middle of the side
of greatest dimensions, not to include welds :

SAE Information Report J1119 presents more data on specitics of CVN
specimen size-test temperature interaction that meets the intent of the basic

<L TIEDOWN
Teneal BT NG MANDATORY TEST CONFIGURATION

FIG 7

requirements of Table | SAE J119 also gives information on chemistries,
manufacturing processes, and tensile properties of steel suitable for use in
ROP> but anlv the CVN impact suengths are the mandatory requirement for
the ROPS material option :
8 Machine Description— Atiachment to Bedplate— Force/ Energy/ Vertical

Load Requirements L

8.1 Force-energy and vertical load requirements shall be met within the
deflectioni i permitted by the Deflection Limiting Volume (DLV, SAFE J397a)
arthce (A an the vanous equations denotes ‘mass. )

8.2 In the horzontal loadings, if the force is attained before the cnergy.
the force may decrease but must again attain the required level when the
energy requirement v met or exceeded. . :
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) /—VERTICAL LOADING BAR

FORCE

VERTICAL LOADING BAR

o7

TYPIC]

FIG. 8

VERTICAL
LOADING BAR

TYPICAL BUT NOT MANDATORY

TYPICAL BUT NOT MANDATORY TEST CONFIGURATION

TABLE | ~—MINIMUM

.. Spacimen Size, mm

e I

10 x 10
10x9
10x8
10°x 7°8%
107
10)x"67
10 xé
10 x 5*
10x 4
10x3.3
10x3
10x2.5

' * . s

b | i

- rer sy At el
i-be no Jese than poatorred size thot- -

QLOONND®OOYOO -

Wooououwowwoo |

BRAALNLNOOONNNG
oo nDOWO

-

e,

.the ‘matetial will permit. —
{Reference: ASTM A 370-68, Standard Methods and Definition)s for Mechanical Testing of
Steel Products.) . .

1M after the side load is removed.
8.1.3 Requirements for machines whose mass is g
(132 280 1k are:
Forar (side load):

VerTicar: The® ROPS-machine assembly shall sulion a vertical load of

ater than 60 000 kg

FT A ).20 »
F =42 om[ l().()()()]( units: N [and kg
Fe 806|0[ M ]n.zo units: Ib{ and Ib
- 10 000 .

ENERGY (side load):

10,25
F!G. 9 "= 78 noo[ M units: J and kg
. 10 000 T
8.3 Track-Type Tractors, Without Sidebooms, Used Only for Bulldoz- T 5()6 48()[ s units in -Ibf and 1b
10 000

ing, Ripping, Pushloading, Front-End Loading, or Pulling a Drawbar
Load —See SAE J727b and J1057 (3.1 and 7.1) for description and nomencla-
ture. Co . :

8.3.1 Connection to the bedplate shall be through the main housing and or
track frames (Figs. 11 and 12). .

8.3.2 Requirements for machines whose mass is 60 000 kg (132 280 1b) or
less are:

Force (side load):

: Mo .
F=70 w)[lﬂ()(l)] units: N and kg
YRS ) )
F= [To—@ units: Ibf and b
T "Enemcy (side load):
M O )
U= lSOOO[m] units: J and kg
' M T o ' .
U = 42830 [m] units: in -Ibf and 1b

VerticaL: The ROPS-machine assembly shall support a vertical load of
1.1 after the side load is removed. . )

8.3.4 A in the above'tquations is the machine manufacturer’s maximum
recommended mass of the machine and its attachments. excluding towed
equipment suchas scrapers and rollers. :

8.4 Pneumatic-Tired, Sc!f-Propelled Motor Graders—See SAE J870 and
- J1057 (6) for description and nomenclature. . .

8.4.1 For nonarticulated machines and articulated machines using both
frames, connections to the bedplate shall be directly from the machine frame
at or near the front axle support and the rear drive support. For articulated
machines. the hinge shall be locked if both frames are used in the evaluation;
if unly that frame 1o which the ROPS is mounted is used, the connections
shall be at or near the extreme ends of the frame (Figs. 13-16).
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-SOCKET
LOAD DISTRIBUTOR

\_SHEAR BLOCKS AGAINST
; BOTH SETS OF TRACK
" BLONKED TO PREVENT DEFLECTION NOT IN CON mcr/
TYPICAL-BUT NOT MANDATORY TEST CONFIGURATION
e FIG . TYPICAL BUT NOT MANDATORY CONFIGURATIO
’ FIG 12
NOTE: O° ARTICULATION
- IS REQUIRED
~
¢
' ANY ARTICUUATION _
7O BE BLOCKED
- FRAME NOT iN CONTACY
WITH BEDPLATE
TYPICAL BUT NOr MANDATORY FIG. 13
8.4.2 Requircments {oF Machines whose mass s ST R0 ke 166 T30 Th1 o Teas F =210 (“)[ units: N and kg
are: 10 000
Force tside load): iy e
Mopw F= 43 62()[ — ] units; |bf and lb
F=70000] — w«] units N and kg L10000
Ho 000 Esercy (side foad )
F owo[ il ]”o Ibf VI '
= 6b units: Ibf and Ib - - Rk - .
A "= 45 l)()lbl T units: | and k
Lo YT J g
ENerGY (side load): VR
VERIES U = 326810 ———] units. a0 -ibt and |b
U=13 0()0[ . units: | and kg 10000
10 000 Vernear . The ROPS-machine assembly <hall suppurl a \ﬂ‘“(‘dl load of
. A 1 A
=19 410[ 1. units: in -1bf and 1b LV after the side load iy removed.
10 000 8.4.4 M in the above equations is the machine manufaclurers maximum

VEerticai: The ROPS-machine assembly shall support a vertical load of
LM after the side load is removed.
8.4.3 Requirements for machines whose mass is greater than 30000 kg
(66140 Ib) are:
Forcke (side load):

recommended mass of the machine and its attachments excluding towed
equnpmenl

8.5 Pneumatic-Tired Front-End Loaders, Dozers and Their Modifica-
tions Used for Rolling or Compacting, and Log Skidders—Sce SAK 1057
3.2 and 7.2} for description and nomenclature.
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xFRAME NOT IN CONTACT
WITH BEDPLATE

TYPICAL BUY NOT MANDATORY TEST CONFIGURATION
FIG. 14

NOTE: O° ARTICULATION
IS REQUIRED

£ ANYNARTICULATION
| ~JO"8E BLOCKED

L' -- FRAME NOT IN CONTACT
wiTH BEQOPLATE

8.5.1 For nonarticulatef (machines and articulated machines using both

¢ TYPICAL BUT NOT MANDATORY

FIG. 15

Vermicat  The ROPS-machine assembly shall support a verticat load of

frames. connections 10 thelb dplate—shat-be-directr—H he—rrirchipetrars
at or near the front axie support and the rear drive support. For articulated
machines. the hinge shall be locked if both frames are used in the evaluanion:
if only that frame to which the ROPS is mounted is used, the connections
shall be at or near the extreme ends of the frame (Figs. 13-16).

8.5.2 Requiirements for machines whose mass is 60 000 kg (132 280 thy or
less are: .

Forck (side ioad):

h] L0
F=eoom [ ] _
L1000y

) : 1
F = 32;’()[ M
10 000

units: N and kg

units: ibf and Ib

ExErcY (side load):

1245
U.—.lzs(x)[ M }
10.000

A ]1.-.'.',
10 000

* units’ J and kg

U =41 mo[ units: in -Ibl and ib

Mrfrer—the—srdr—tmrd-tremored:
8.5 3 Requirememts for machines whose mass is greater than 60 000 kg

(132280 b are

Force (side load):

¥ 0. 20

F = 360 ()()0[ 1()‘000] units: N and kg
M .20

F= 69100 [m] units: Ibl and b

ExerGy (side load):

(LAY
U= 175 ()1)0[ l()“(;l)] units: ] and kg
‘ M P .
U = 544 690[ l()()(X)] units: in -Ibf and b

VerTicar: The ROPS-machine assembly shall support.a vertical foad of
1AL after the side load is removed. .
8.5.4 M in the above equations is the machine manufacturer’s maximum
recommended mass of the machine and its attachments, excluding towed .
equipment.
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~
MAIN CASE

FRAME NOT IN CONTACT
WITH BEDPLATE

TYPICAL BUT NOT MANDATORY

FIG. 16

8.6 Pncumatic-Tirpd Prime Movers of scrapers, water wagons, bottom
dump wagons. side dunpp wagons. rear dump wagons, and towed fifth-wheel
attachments—See SAH 869, ]728a, and J1057 (4.1.1.4, 4.1.2.1, 4211,
4.3.1.2, 4.3.1.3, £.3.2.1, pnd 5) for description and nomenclature.

8.6.1 Connection to the bedplate shall be directly from the machine frame
(or case) at or near the Hrive tire or axle connection. {For prime movers that
are adaptations of anafher basic machine— that is. trucks wheel tractors.
etc.—the attachment sk
Wasic machine.) See Figs. 17 and 18.

7 86.2 Requirements flir machines whase mass is 35 000 kg (77 160 Ib or less
are:

Force (side load:

M 12 . .
F =900 [ 0 0(”] units: N and kg
pm 1120
F=821( { t units: Ibf and Ib
10 000,
" Enexcy (side loafl):
. 123 :
=20 [IOA(;)O units: J and kg
M .
U'=65 [10000] units: in -lbf and 1b

Vermicar: The RO "S-H\i@chinc assembly shall support a vertical load of

all be as specified .under the ROP® fiieria for the.

N rire ot WieofTact

TYPICAL BUT NOT MANDATORY TEST CONFIGURATION

FIG. 17

VEHICLE CASE —
AND FRAME

- NOT N
CONTACT

TyPiCAL BUT NOT MANDATORY

FIG. 18

lated steering components that attach to hitches or towpd units are excluded
from the mass of the prime mover.

8.7 Pneumatic-Tired, Off-Highway, Nontrailed [Hauling Units with
Rear or Side Dump Bodies—-See SAE J1057 (4.1.1.1. 4/1.1.2. 4.1.1.3. 4.1.1.5,
and 4.3.1.1) and J1016 for description and nomenclature.

8.7.1 Connections to the bedplate shall be at, or nej
axdetocations—See—Ere—d .

1M after the side load i
8.6.3 Requirements for machines whose mass is greater than 35 000 kg
(77 160 Ib) are: :
Forck (side load:

M
Temoved. .

M .20 . . .
F =332 500[ 10“00] units: N and kg
(7] 0,20
F= 63820 [ 10'(”0 units: 1bf and 1b
Enercy (side load):
” .20
U= 70000[ IO.()OO] units: J and kg
" .25 .
U = 508 380 [m] units. in -Ibl and b

Vernicar: The ROPS-machine assemblyv shall support a vertical load of

IM after the side load is removed.

8.6.4 M in the above equations is the machine manufacturer's maximum’
recommended mass of the prime mover onlv—kingpins. hitches. and articu-

8.7.2 Requirememts can be met by any of the following options: ROPS

'onl‘\'. body onlv,.combination of ROPS and body.

8.7.3 For a ROPS only. side load force-energy requirements as indicated by

the equations of paragraph 8.7.7 shall be me:. After meeting these require- -

ments. the ROPS shall support a vertical load of 1M less the body tare mass.

8.7.4 For a budy only. side load force-energy requirements indicated by the
equations of paragraph 8.7.8 shall be met. After meeting these requirements,
the body canopy shall support a vertical load of I M.

8.7.5 When both ROPS and body are used. the side loading Force and
Energy requirements for each shail be 60% of those indicased by the equations
of paragraphs 8.7 7 and 8.7 8. respectively. The vertical load requirements for
both ROPS and body shall be as specified in paragraphs 8.7.3 and 8.7.4,
respectively. L .

8.7.6 Side. or vertical. foading of the ROPS and/or body need not be
applied simultaneously. to both members of a combination. The only limita-
tion on the order of the four loadings is that the vertical loading of members

* shall be after their side loading. Side load and vertical load on the truck body

shall be applied within the length Bounded by the vertical projections of the
front and rear planes of the DLV (Fig. 20).

r, the front and rear -
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