Box repair and surveys

Must be blasted prior to repair

If not done......
corrosion due to improper surface
preparation




Photo 2.3 / Preparation of a panel patch by grinding and
wire-brushing inote clean, bright weld condition)

Photo 2.5 / Removing a portion of panel
using a disc cutter (disc grinder)

Photo 2.4 / Using a jack with a backing plate to straight- "
en a side panel

~

X

Photo 2.6 / Panel insert fitted into place (before
welding)

March 2006 22 General repair procedures March 2006 23 General repair procedures
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Photo 2.9 ¢ Full penetration of continuous panel
insert weld to interior sicle

Photo 2.7 7 Panel insert tack welded in
[!{J,‘liri,{)i'l

Photao 2,10 ¢ Masking and priming of panel
insert repair

Phota 2.11 ¢ Campleted panel insert repain, fully
ll’.)f:‘ Corateda

Phato 2.8 7 Panel insert continuouasly welded ;h

\

March 2006 e Cencral repair procedunes March 2006 25 Creneral repair procedures

——
—
—
-




area removesd betfore

Phota 2.12 / Damaged top side r
n. MNote that the ro
ges of the removed area

panc| has

installing a new sect
been detached bevond the ed

amd the edpes of rail have been

»eve] ed

Photo 2.13 / jJacking up of roof sheet to provide clear-

ance for removal of damaged material and rewelding of

top sicle rail sectian

March 200006 26 General repair proced

s

fe rail section

Photo 2.14
cul o size,. cleaned and bewveled

x-tvpe o

Photo
welded into position

-y MO Sic

r procedures
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Photo

16 S Tube-type tog
sy welded (exterior v

sicdle rail section continu-
el

Phestes

L

e

o sicde rail section cor

ously weldeaed {interior view )

See Nnote above for Photao 2.178. >‘:’
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section and adjacent surfaces on the interiar,
MNOTE: For a neater finished appearance after
paimting, mask a rectangle around the area 1o be
primed and top coated before paint is applicd.

rirming of tulbe e by sicle rail

o == s

Photo 2.19 7 Priming of tube-tyvpe top side rail
seCction and ac surfaces on the exterior
See note above waley 201 8.

Fer

R L
f tube-type tap s
e Eexterior.

Photo 2 icle

rail sec

20 /) Top-coating «
on and adjacent surfaces on




Photo
sy v

Photo 2.
cent Lo coarmeer fittimg

March 2006

I

S Front cormer past continu-
1 in place

.,

z Coeneral repair proceolunes

Phota 2.27 / Skip welding of inerior of
corner post/pane! lap joimt

Photo 2.28 7 Priming of replacement L
firont cormer st o
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Phoato 2.33 / Top coat » rail section con-

pleted.

Phota 234/ Use of an electronic dry-film paint thick
Mess mau e

March
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SECTIOMN 3 CORMNER
FITTINGS

3.1 Gemneral

Corner fittings are the key components through which
the container is handiled. Since each fitting may have o
handle up O one-hall the container Maximoum gross
the lifting mode ling of cracks, etc., is not
»d. Coarmrer Sttirngs may e repaired onfy by
Extra care must be taken to ensure proper
placememn of fittings to 15 specilications; o alfowance
revearydd thie diirtsensicns oelfined by (S0 stamolarcs
allowed. See Appendix A, IS0 Dimensic
Tolerances.

Before undertakin
general repair prine
dures, as well as recommendations an repl
materials, surface preparation, toals, welding, painting
and marking.

permmi
replacernren

s and

r o Section 2 for
-StepR reEair proce-
acermennt

2 any repé

prles and stege-by

3.2 Cormer Fitting Replacement
To replace a cormer fitt c aut the damaged fitting
weith an oxyaen acetviene tarch as described in Section

2.8.5. Carefully grind all existing welds back to base
grinder. To ensure camplete penetra

metal with a di
tion of welds, parts adjac
their edges ground 10 a 457 bevel an
with gaps of Nno more n 2 mm (55964 in) be
ing. o not bevel the « ; YW hen prossi-
ble, connections ta the fitting shaould be fully welded
both sides of the joint. Welds must be unitormn, frec
scale, pin and blowve hales., and with full pencrration.
All welds to corner fittings should be made with Lo

hydrogen welding rods or wire inm order to minimize any
chances of hydrogen embrittlerment in the weld
Embrittlement may lead to failure time. Low-hydro

rods and wire must be kept dry and stored

s shaulad hasve

ML O Conne

yeas iRl ryecd

e el

gen welding
imn a dry place in ord 10 keep the protective Nux coat-
ing intact, and, If exposed to moaisture, carefullyv driec
with heat be use. Typical low-hydrogen material
u=se for cormer fitting welding includes AWYS EFOQ1 6 and
EFO18 electrodes.

(=g

Clorrrrer (iings

sanch 200HG
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of flat-bar
isecond pass)

Photoa 5
ERcyry By Or

imal ra

Wi ldin af flac-bar t«

Photo 5.5

tian tor o ird pass)

Photo 5

section and the original ra

1o permil proper reattachment of the roo

March 2006 e

tap sicle rail sec-

P sice rail sec-

ympleted welding of flar-bar top sic
rail section. A portion of the welds betvween the
has boen ground down

sheei.

3

Photo 5.7 / Remowal of dam
tom side rail. Note cutting of
beyond the removed area of rail.

ped portion of bot
Ids to side panel

Photo 5.8 / Welding of bottom rail section 1o
original rail, panel and crossmembrer

icary

Fhoto 5.9 7 Undercoating bottom rail sec
primer was applied beforehand

sarch 20006 65 < Rails




near-white cleaning™), primed and (on
5 ryad 2.0 For

soquivalent
ior) op coated. See Sections 5
tails regarding surface preparation and

al «©
Painting.
See Sections 6.5, 1 on replacement material and &.5
» corner past. Additional specia
nel assembly replacement foll oms:

on welding a panel
considerations for g

ssembly: It may be necessary

ting out the panel :
to cut the panels to be removed into smaller picces for
ease of handling.

B h. 2

m Completing the repair: In addition o replacing mark-
Ngs, elc., per Section 6.1.1, liphi-leak test to ensure that
re are no pin holes in the welds, Ensure that b
N the entire panel thickness to

welding penetrataes throw

iNteriar,

|

lesironnt panels

M arch 2006

Phota 6.1 # Example of goaoad panel
ith well rrrvesad Corru-
thowush with a fes

straightemning,
gation profile |
hammer marks?

2l straiphtening. with fair

FPhoto 6.2 7 Example of fair pan
ious harmmer marks

corrugation profile and maore se

=1 SidlerFront panels




Photao 6.3 /Y Example of poor panel straightening, -
numemus deep hammer marks and poar carrugs
profile

Photo 6.4 /S Example of poor panel straightening. The
camaged area has been painted, but no attempt has been

made to straighten the dents.

5

4
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Photo 2.33 / Top coating of bottom rail section com-
pleted.

Photo 2.34 / Use of an electronic dry-film paint thick-
ness gauge
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Fhoto 4.5 Wavy floor is a sign of delamination.
Check for accompanying conditions (e.g. sagging
crossmembers under the wavy area) 1o determine
whether this is o damage or wear condition.

Photo 4.3 Finger crack (in circled area) on underside of
Moor, directly below the impact shown in Photo 4.
Since this is accompanied by a sign of impact, this is
considered danrcre,

Photo 4.6 Numerous scratches
on recessed as well as standing
cormugations. This is a domoage
condition.

Photo 4.4 Delaminated plywood board, witdrons indi-
cation of either impact or overloading and witfrows
breakage of an outer veneer. This is a wear item.
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LK+ Phorogrgihs of Gron-A rea Conditions
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Photo 4.7 Individual deep scratches on corrugations.
This is a damage condition.

Photo 4.8 Normal-use scratches on standing corruga-
tions. Note the relative absence of scratches on
recessed corrugations. This is a wear condition.

-

18 Phorographs of Grp -A rea Conditions
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Photo 4.9 Bottom horizontal gasket with cuts. This
zasket does nor require repair as long as it is still
watertight.

Photo 4.10 Use of the inspector’s hammer: if the cor-
roded area shown permanently deforms or becomes
holed when struck by a short series of light blows from
the hammer. repair is necessary. This is a wear condi-
tion. If there is no deformation or holing. no repair is
reguired. O(

19 Phorographs of Gray-A rea Conditions




Photo 4.11 Corroded area holed by the inspector’s
hammer test. This is a wear condition which must be

repaired.

Photo 4.12 Surface corrosion due to improper surface
preparation and painting of a panel patch (interior

view ). The degree of corrosion does not require repair

by itself. although the condition still may be repair-
worthy depending on the owner’s policy on correcting
improper repairs of this tyvpe. Pé

20

Phorographs of Grove-A rea Conditions
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Photo 4.13 Surface corrosion due to improper surface
preparation and painting of top side rail and panel
patch (exterior). The degree of corrosion does not
require repair by itself, although the condition still
may be repairworthy depending on the owner’s policy
on correcting improper repairs of this tyvpe.

Photo 4.14 Good straighten-

ing of a front panel. No
rework required. X
rs
21 Phorographs of Greoe-A rea Conditions




Photo 4.15 Acceptable panel
straightening. Despile many
hammer marks, the corrugation
profile was reasonably restored:
rework is not reguired.

Photo 4.16 Borderline-quality panel straightening.
Numerous hammer marks and only a feeble attempt
made o restore corrugation profile. The need o
rewaork is dependent on owner’s policies,

od

b FPhovogegpls of Goaae -A e Covradirions
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Photo 4.17 Poor-gquality panel straighrening. Only a
feeble attempt made 10 restore corrugation profile,
using a large-headed hamumer without a cormugation
dolly. There is significant stretching of metal. No
attempt at surface preparation has been made. Rework
subject to owner’™s policies.

Photo 4.18 Poor-guality panel straightening. ™Mo
atempt made 1o restore corrugation profile. Poor-
guality painting and paint mismatwch. Rework required
(subject 1o owner's policies).

23 Plrctengrogrles caof o -A seer Conial fioms




Photoe 4.19% Poor-guality panel straightening.
MNumerous hammer marks and no surface preparation
or painting. Rework required (sobject to owner's poli-
cles ).

FPhoto 4200 Insert o a rood panel wilh a different cor-
rugation profile at the end. No rework reguired.

4

24 Photogmgsfis of CGiranv-A e Conaditions

111

CRRRERAARNNRARNOARNRNRRNNIRNNNINNNNY




SECTION 1 INTRODUCTION

1.1 The Need for Inspection

The purpose of a freight container is to carry cargo
safely and efficiently. A container must be seaworthy and
be able to withstand the rigors of road and rail movement
and depot and terminal handling in widely varying tem-
perature and climatic conditions. The container is a mod-
ular element of an entire system of freight movement.
Preservation of its dimensions within recommended toler-
ances and of its structural integrity is crucial to the ability
of the system to operate.

While containers are built of durable materials, they
are not invulnerable to damage or the deteriorating effect
of the elements. Inspections of containers are made in
order ta reveal conditions that may be unsafe or which
may reduce the usefulness or life of the container. Such
conditions must be repaired. It is in the long-term interest
of all parties to ensure that proper inspections are carried
out and that appropriate repair ol acceptable quality are
made.

1.2 Purpose of Guide

The Guide for Container Equipment Inspection is the
most comprehensive and broadly circulated reference
awvailable to determine whether containers need repair.
Inspection is particularly important when containers are
interchanged from one company to another, as for exam-
ple from lessor to lessee or from lessec to lessor. AL
interchange, it must be determined by inspection what
conditions, il any, need to be repaired, so that containers
may be delivered to operators in safe and serviceable
condition. In the case of leased containers, the CGuide
should be used in conjunction with an owner-approved
Equipment Interchange Receipt (EIR), gate receipt or cor-
responding electronic message to document the inspec-
tion (see Section 1.4). Any allocation of responsibility for
damage and repair should be done promptly on the ba
ol accurate information. The recommendations and defi-
nitions of terms must be applied consistently, both at on-
hire and off-hire interchanges.

An additional purpose of this Guide is to assist in com-
pliance with the International Convention for Safe
Containers (CSC). Under the CSC, the owner, or by
agreement, the lessec or bailee is responsible for the
examination of the container. Inspections carefully con-
ducted in accordance with this Guide should assist in

September 2006 E- ~e Introduction
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revealing defects which could place any person in danger,
and such inspections should therefore assist in complying
with the CSC. The inspections may be performed as
“Thorough Examinations” in connection with a major
repair, refurbishment or on-hire/off-hire interchange. The
owner’s government will issue directives for implementa-
tion of the CSC, including those involving periodic exami-
nations and Approved Continuous Examination Programs
(ACEP).

Inspection according to the Guide will facilitate the
segregation of containers requiring repair from those
which do not. Reference should be made to the latest
edition of IICL's repair manuals or to owner’s instructions
for repair procedures. Relevant IICL publications include:
Repair Manual for Steel Freight Containers and the
CGeneral Guide for Container Cleaning, which are sum-
marized in Section 6 of this guide.

1.3 Role of the Inspector

The inspector is the most important judge of container
condition. On all inbound containers, it is the inspector’s
responsibility to ensure that any repairworthy damage is
found and designated for repair and that the appropriate
extent and method of repair is indicated to correct the
damage. The inspector should identify wear and deterio-
ration conditions (hereafter, “wear”), so that timely repairs
can be made which maximize the useful life of the con-
tainer.

The inspector should also examine all outbound con-
tainers in order to ensure that equipment released has
been completely and correctly repaired and that no
repairworthy damage or wear remains. Containers in
service should be examined to ensure that they continue
to be safe and serviceable.

1.4 Documentation Requirements

As noted in Section 1.2, damage and wear for which
repairs are needed should be recorded, in the case of
leased containers, on the owner’s approved form or on
an Equipment Interchange Receipt (EIR). An electronic
(computerized) report may be used to supplement or
substitute for paper forms, if all parties to the transaction
agree. An EIR or electronic report attests to the satisiac-
tory completion of an interchange. The form of the doc-
ument may vary according to the requirements of the
container ovwner. Statements in an EIR or electronic
report regarding repairs required due to damage are key
elements in establishing responsibility and financial

3 /)(\ Introduction




Fig. 1M eneral arrmngement of $0-foot ¢

iner cdesign feanenes

W

E =]
g -
= 2
5 &
{ =

3
g
g

FORMLIFT POCKET STRARE

ROTTOM 8iDE AAIL

£ s F
= - =
= = o
=5
e o
- e =
= B=S
E = = =
E = oL
= - =
= Er=
3 L5
g ==
. =gt
ESETE
5%
Fig. 2/Exploded diagram-base and ooring of 20-foot coantainer
’

e

Conrtadiner design fealttires




;
é.
a
E

\ e —— P
[ ]Q. . = ) o] _
2] =t -l r 0060 3
rd -I = - (] ===
/ T | 3R E — =
f/’ I z = e [ E;
| 7 i e
- - ,
1N = i | v e
'lII B | =% r—
by — 4L LU e
l';‘ —— Rl

f . = -:a = {b k2
o g e ——

e a— e e ] o

OWHNER'S PREFIX AND SERIAL NUMBER
OIMCLUDIMNG CHECK DUEIT)Y

) SIZE AND TYPE CODE
(3 WEIGHT PAMEL
@

COMNSOLIDATED DATA PLATE
(CSC PLATE. CUSTOMS FLATE. ETC.)
OFTIOMNAL LOCATION

Fig. 3/ Doar (rear end component chetail Fig. 4/ Understrectuone and tunne! of 30-foot container

X

Seplenabwer 200000 12 Cantainer design features Septemibrar 20006 13 Caoprabarrrer olesigrr fealures

TR




pages, should be corrected. Wear-related defects from
corrosion which threaten the structural integrity of the
container should also be repaired.

IT there is a conflict in measuring between metric and
U.S. Customary dimensions when determining whether or
not damage should be repaired, the metric dimension is
to take precedence.

In order to make a complete and proper repair, certain
rules apply governing the extent and finished condition of
repairs. For example, components adjacent to repairwor-
thy damages may also require repair, even if they them-
selves are not damaged bevond the listed criteria. See
Section 3.3 for a complete description of these rules.

September 2006 26 Criteria for damage & wear
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5.1 RAILS — EXAMPLES OF
DAMAGE CONDITIONS

REPAIR NOT REQUIRED
Flat bar top side rail dented less than 25 mm (1 in).

REPAIR REQUIRED
Bottom side rail torn and weld broken.

P

Criteria for damage & wear
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NEED TO REPAIR UNDETERMINED

Since dent to bottom side rail is within 250 mm (10 in) of
corner fitting, the weld to the fitting must be carefully
examined and repaired if there is any evidence of break,
cut, tear, crack or other damage

REPAIR NOT REQUIRED
Flange of bottom end rail not torn, cracked or cut, and
web undamaged.

REPAIR REQUIRED
Bottom rail cracked.

REPAIR REQUIRED
Front header deformed more than 25 mm (1 in).

N/
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5.2 POSTS — EXAMPLES OF
DAMAGE CONDITIONS
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REPAIR REQUIRED
Corner post holed.

¢
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ey E NEED TO REPAIR UNDETERMINED
() f=} Measure depth of bow in post and also dent in adjacent
- E door panel, and check door operation. NOTE: If either
i j =) t or door panel is repairworthy, both components
— L]
st be repaired.
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REPAIR NOT REQUIRED
Corner post not dented in excess of
25 mm (7 in).

,\..
REPAIR REQUIRED ¥
Corner post dented more than 25 mm
(1 in).

September 2006 34 Criteria for damage & wear
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REPAIR REQUIRED
I-bar bend impairs door operation.

REPAIR NOT REQUIRED

Bent J-bar does not impair door

operation or securement. i
A
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5.3 SIDE/FROINT PANELS —
EXAMPLES OF DAMAGE CON-
DITIONS

REPAIR REQUIRED

Outboard corrugation of side panel dented more than
35 mm (1-3/8 in). Repair is only reqguired to 37 mm
(1-7/16 in) dents;: the other dents do not have to be
repaired, as the compression rule no longer applies.

Fig. 6/Dented corner post

REPAIR NOT REQUIRED
Outboard corrugation of side panel dented less than
35 mm (1-3/8 in).

X
= - > 5 % - Sept ber 2006 39 =) fa i S, < =
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5.4 DOORS — EXANMPLES OF
DANMAGE CONDITIONS

REPAIR REQUIRED
Hale in door panel

REPAIR MNOT REQUIRED
Boent door handle does ot impain
o axperal

PN LR SERCLIrerTeent,

Seplemilxor 20046 a4 Criteria for oamage &

R

REPAIR REQUIRED
Brokern locking bar guide.

NEED TO REPAIR LINDETERMIMNED

tentedd less than 35 mm (1-3/8 in). which
air. Howeewer, il cdhoor is mot both
and light-tight, repair swould bhe required

quine r
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& = 5.5 ROOFS — EXAMPLES OF
e
= DAMAGE CONDITIONS
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MNEED TO REPAIR UNDETERMINED

Repair if dent is more than S5 mm 11-3/8 in)

REPAIR REQUIRED
Dent in corrugatiomn more thamn 35 mn
CIrly thee 47

noecd 1o be repair

1-3/8 in) ce
m [(T1T-5/8 in} and 37 mm [(1-7/16 in) dents

REPAIR MNOT REQUIRED
L o

nensions by more th

MNEELD TO REPAIR UNDETERMIMNED

i . heacler extension cloes ot reduce inter
pih of roof panel dent and tip s 3

il cither exoo ragse limits

st 150D tober:

Soepiemiber 2006 =1 8] Crireria for damage & w =




5.6 FLOORS — EXAMPLES OF
DAMAGE CONDITIONS

FLD"“ .)ch;ews
ST segC

REPAIR REQUIRED
Fasteners missing.

REPAIR REQUIRED
Splintered. )‘/

LTI
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REPAIR MOT REQUIRED

tharn 150 mun (6 ind wide ano

13476 im cdeep.

REPAIR REOQUIRED

e law novi mvat o,

Cwuipre in bop vencer of pdyveeoaoc)

5 rmm

Septenmibeer 2000 54 Criveria for damage

AN

REPAIR RECUIRED
Heights of adjacent phowood paneis
Aiffer by mwore than 5 mm (3716 in)

REPAIR REQUIRED

Cwouage b0 Thoor boands more thian n

15 mmm (916 in) dce

Septemibrer 2006 3 «




5.7 UNDERSTRUCTURE —
EXAMPLES OF DAMAGE COMN-
DITIONS

REPAIR REQUIRED

Crossmemmiber swebh deformoed more thaon 50 mm (2 ind.

REPAIR REQUIRELD
Farklift pocket sicle holed.

REPAIR RECQUIRED

kel strap missing.

REPAIR REQUIRED
Forklifn pocket strap webd crackeod .

LR
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COINEITION PRIOTENGRAPHS,
CRITERIA & RECOMMENDVED ACTICMN:

FLOORS

Dust amnd Dirt

COMNDITIONMN PHOTO 6.5 00

afale tor shippers ar lessoes

Action Reguired If This

Condition Is Present Repair

st and dirt that is woeaccept
w shiprment of dry-van cargo.

Recommended Hot
Cleaning Method high-pressure wash

e Cleanliness Inspection Criten

Septesrmibser 20005
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CEINIZITICON PHOTONMGRAPHS,
CRITERIA & RECOCMMENDIED ACTFHHONS:

FLOORS

Muoud Fool Prints

CONDITION PHOTO 6.6/ Transicralsle or mon-transfoer
wormally remain

dry-van

ecd mud fool prints that woold
woilel o damape

akble

1 ot aned the

after :

gencral cargo

Action Reguired IT This
Condition Is Present No repair

Recommended Pt
Cleanime Method applicabie




COWNERTHON PHOTOLRAPHS,
CRITERIA & RECOOMAMENIIEL A TINOMN:

FLOORS

Mud Foot Prints

COMNDITION PHOTO 6.7 Karsoed parinls (e,

[ARTELS B R
fociparin i

mable thickness]
normally swould remeain alter a sweep ol

e a chisce N excerss ol what

Action Required I¥ This
Condition Is Present Rerprair

Recom mended
Cleaning Method Sww ey

September 2006 o Cleanliness mspection Criteria

CaONIDITION PHOTOGRAPHS,
CRITERIA & RECOMMENDEL ACTHOWN:

FLOORS

Floor Stains
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CONDITION PHOTOGRAFPHS,
CRITERIA & RECOMMENDED ACTION:

CONDITION PHOTOGRAFPHS,
CRITERIA & RECOMMENDED ACTION:

FLOORS FLOORS

- -

CONDITION PHOTO 6.9/Dry dust covering floor stains
in an amount greater than would normally remain after a
sweep out, and that would not be acceptable to the ship-
per or lessee.

CONDITION PHOTO 6.10/Transferable damp floor stain
that would not damage dry-van general cargo.

#
#
#
#
Floor Stains = Floor Stains
#
—
#

Action Required If This | Action R‘e_quired If This .
Condition Is Present Repair Condition Is Present No repair
Recommended Recommended Not
Cleaning Method Sweep Cleaning Method applicable
~4 X
September 2006 80 Cleanliness Inspection Criteria SeplembDer 2 & 81 Clear ness Inspection Criteria




CCRASNET TSN PHO TOGRAPHS,
CRITERIA K& RECOMAMENIDED ACTIOMN:

FLOORS

Floor Stains

: A ";»h

CONMTION PHOTO 6.1 1/ Transicrable or noan-transior-
able dried floor stains that will no!r damage dry-van gener-
al carge,

Action Reguired 1§ This

Condition Is Present PN repain

Recommended ot
Cleaning mMethod applicabzie

Cleanfiness inspectiory Criteria

September 20060 &

—
—
==
==
=
—
=
e
—
e
-
e
=
P
=
=
e
N
L o B
o
—
=
=
o
=
=
e
——
=N
=
=
o
4
————
—
— ]

CONDITHON PHOTOGRAPHS,
CRITERIA K& RECOAMENIIED AL THON:

FLOORS

Floor Stains

i

.
COMNDITION PHOTOD 6. 72/ Transferable or non-transien

abbe dricd TNoor stains that sill o damage cdrv-van cargeo.

LY .

Action Reguired If This

Condition Is Present MO repair

Recommended ST
Cleaning Method applicable

Septemmbeer 00 &3 Cleanliness Inspection Criteria
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CPMNIDITIHON PHOTOCRAPHS,
CRITERIA & RECOMMENDEDY ACTNOMN:

FLOORS

Floor Stains

CONDITIHON PHOTO 6.13/Damipy il s

ferable and that swould damage dny-wan gencral cargo.

1in that is trans-

Action Reguired IF This
Cormddition Is Present

Reprair

Recommended
Cleaning sMethaod

Sepremibeer 20 B

Ht
high-prossure wash

Cleaniiness fnspeciion Critesia
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CONDITION PRNO TOGRA PIHS,
CRITERIA & RECOMMENDED ACTIOMN:

FLOORS

Floor Stains

COMNDITHON PHOTO 6.14/Camp and transicrable oil

stains that waould damage doy-va

v gereral cargos

Action Reqguired 1§ This
Condition Is Present

Repair

Recommended
Cleaning Method

Hixe

high-presure

wwas




CONDITHOMN PROTODWORAPHS,
CRITERIA & RECOAMMENIDED ACTIOMN:

CONDITIHON PHOTOGRAPHS,
CRITERIA K& RECOAAAENIDER ACTICN:

FLOORS FLOORS

Floor Stains

Floor Stains

COMNDITION PHOTO 616 Podaol oil on Moor surmace
that would damage cargo and impede the safe loading amd
L T s

CONDITION PHOTCO 6.15/ ransferable,  damp,  liguicl

stain that woaild damage dey-van general cargo.

rperaliorm o Atal reer

1
Action Reqguired If This Action Required If This
Condition Is Present Repair Condition Is Present Reprair
Recommended bl REC_D"HHEHI:'Ed )
| Cleamning Method high-pressure swash Cleaning Method Spol cdean
ot '
Septembrer 20006 i Cleanliness Inspection Criteria Sepre o 2 87 Cileaniliness Inspection Cricena
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CONWERITION PHOTOGRAPHS,
CRITERIA & RECOAAMEMNIDEDD ACTICMN:

COMNDNTION PHOTOGRAPHS,
CRITERIA & RECOMAMEMNDED ACTMOMN:

FLOORS

Floor Stains Floor Stains

CONDITION PHOTO 6.18Met, starmding and poalod

licguicl that swould damages cargo.,

COMNDITIHOMN PHOTO 6.17/Tar stain that would damage
carga and impeocke the safe loading and opcration of the
contail e

Action Required ITf This Action Required If This |

Condition Is Present R puair Condition Is Present Repair |
Recommended Sorapres) Recommended ) ont

Cleamning Method sl oleam Cleaning Method high-pressure wash |

-

Septermiber 2ONM B9 Cleaniirress Inspection Criteria

Sepltembor 20006 B Cleandiness Inspection Criteria
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CONDITION PHOTOGRAPHS,

e e CRITERIA & RECOMMENDED ACTION:

CRITERIA & RECOMMENDED ACTION:

FLOORS FLOORS

Tire Marks

Tire Marks

CONDITION PHOTO 6.19/Forkliit tire marks on floor
that would not damage dry-van general cargo.

it

[
|

= CONDITION PHOTO 6.20/Forklift tire marks on floor
# that would not damage dry-van general cargo.
Action Required If This #
Condition Is Present No repair #
Recommended Not #
Cleaning Method applicable ” Action Required If This
# Condition Is Present No repair
# Recommended Not
# Cleaning Method applicable
September 2006 90 Cleanliness Inspection Critesia # September 2006 R Cleanliness Inspection Criteria




CONDITION PHOTOGRAPHS,
CRITERIA & RECOMMENDED ACTION:

FLOORS

Cargo Residues

CONDITION PHOTO 6.21/Polyethylene beads between
floorboard groowves and on floor surface that would nor-

mally remain after a sweep out and would not damage dry-
van general cargo.

Action Required If This

Condition Is Present No repair

Recommended Not

Cleaning Method applicable

September 2006 92 Cleanliness Inspection Critessa

T

CONDITION PHOTOGRAPHS,
CRITERIA & RECOMMENDED ACTION:

FLOORS

Cargo Residues

CONDITION PHOTO 6.22/Polyethylene beads remain-
ing on floor surface and stuck to caulking that would
impede the safe loading and operation of a container.

Action Required If This
Condition Is Present Repair

Recommended
Cleaning Method Sweep

/

Sep ber 2006 93 Cleanliness Inspection Criteria




CONDITION PHOTOGRAPHS, CONDITION PHOTOGRAPHS,

CRITERIA & RECOMMENDED ACTION: # CRITERIA & RECOMMENDED ACTION:

FLOORS FLOORS

Cargo Residues

Cargo Residues

CONDITION PHOTO 6.23/Organic residue (e g., coffee
beans) remaining inside container. All organic materials
inside the container must be removed.

CONDITION PHOTO 6.24/Organic residue on floor. All
organic materials inside the container must be removed.

Action Required If This
Condition Is Present Repair

Recommended

Cleaning Method Action Required If This

Condition Is Present Repair

wn
A

“rape/sweep |

Recommended
Cleaning Method Sweep

P

Cleanliness Inspection Criteria

{
f
j
o

September 2006 S Cleanliness Inspection Criteria




CONDITION PHOTOGRAPHS,
CRITERIA & RECOMMENDED ACTION:

FLOORS

Damage

CONDITION PHOTO 6.25/Debris and dunnage that
would damage dry-van general cargo and impede the safe
loading and operation of the container.

Action Required If This

Condition Is Present Repair

Recommended

Cleaning Method Remowve

September 2006 96

Cleanliness Inspection Criteria

CONDITION PHOTOGRAPHS,
CRITERIA & RECOMMENDED ACTION:

FLOORS

Spillage

CONDITION PHOTO 6.26/Paint spills that will not trans-

fer to cargo.

Action Required If This
Condition Is Present No repair
Recommended Not
Cleaning Method applicable




CONDITHOMN PHOTEOGRAPHS,
CRITERIA & RECOMMENDED ACTMNIN:

FLOORS

spillage

e

COMNMDITION PHOTO 6.27/Faint spills thatl will saof trans-

Ter Boy Cargde.

Actinn Reqgquired 1T This
Condition Is Present ~a repair
Recommme ndecd ot
Cleaning Method applicablic

September 2006 @8 Cleantiness nspection Critenia

CONDMTTONN PO TOGRAPHS,

CRITERFIA K RECOOMMENIIELD? AL TIOMN:

FLOORS
Spillage

s B e

CONDITION PHOTOD 6.28/Major paimt sprillage  that
wauld nor be acceptable to a shippoer or lessoe,

Aaction Reguired If This
Condition Is Present Heprair |
Recommended Pomnarer |
Cleaning Methaod sanclings
.-l'r.
S =T e 2NN e leand

» Critesria




CONDITION PHOTOGRAPHS,
CRITERIA & RECOMMENDED ACTION:

CONDITION PHOTOGRAPHS,
CRITERIA & RECOMMENDED ACTION:

FLOORS FLOORS

Burn Marks Burn Marks

CONDITION PHOTO 6.29/Transierable burm marks on CONDITION PHOTO 6.30/Transferable burn marks on

floor that will not damage dry-van general cargo.

floor that could damage dry-van general cargo and are not
acceptable to shippers or lessees for dry-vans.

Action Required If This Action Required If This _
Condition Is Present No repair Condition Is Present Repair
Recommended Not Recommended Power
Cleaning Method applicable Cleaning Method sanding
> X
September 2006 100 Cleanliness Inspection Criteria September 2006 101 Cleanliness Inspection Crit
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COINETTHOMN PHOTOWGRAPHS,
CRITERIA & RECOMMENDED ACTHOMN:

FLOORS

Floor Screws

COMNDITHOM PHOTO 6.31/Floar scorece oorrmasion that
weill nel ddamage dry-van general cargo.

Action Reguired IF This
Condition Is Presemnd SN repeir
Recommended Mloat
Cleaning Method applicable
2
Scoptember 20006 102 Cleanfiness Inspection Crilteria

CONDITHNON PHOTOMGRAPHS,
CRITERIA & RECOMMENDED ACTICWN:

FLOORS

COMNDITIHOMN PHOTO 6.322/MNail heads that are flush to
surf g clnpe-van general cargo ancd
carn of  the

e ancd will ar dlam,
W ot impoecde the safe kaclin
Contalince,

and ope

Action Reguired IFf This I-
Condition Is Present Mo repair |
Recommended Mot
Cleaning Method applicable

Septembser 2006 T3 Clean




CONDTHON PHOTOGRAFPHS,

ECHEEE TR X REAE T CRITERIA K RECOMMENDED ACTHOWN:

CRITERIA & RECOAAMENIEIELY A TICIN:

FLOORS

MNails

COMNDITION PHOTO &.34/Mails protruding abrove floor
surface which will damage dry-van peneral @y anc
irmprescle the sale loading and operation of the containcer.

COMNDITION PHOTO 6.33/~Nails protrocding aboree flocrs

which could damage ddry-van general cargo and cowuld

impedke the safe loading and operation of the container.

- = - . Action Reguired If This
Action R_ ~qquired IT This ~ Condition Is Present Rerprair
Condition Is Fresent Rerpair
Recomume nded
Recommended l’_‘le::i Adet e |
Cleaning Method R e hod =
» -';LJ
= Seplerriieer P00 105 Cleanliness Inspection Criberia

Sceptoermbier 204045 103 Cleaniness Inspectiorn Criteria




COMNIDIITIHON PHOTOGRAPHS,
CRITERIA & RECOAMMENDED ACTIONWN:

WWALLS

Dust and Dirt

ard dirt on walls that

COMNDITION PHOTO 6.35/ 120U

wrill clamiage dnp-van genceral cargo

Action Reqguired If This

Condition Is Present R prain

Recomamended

Cleaning Method WWashing

Seplembyer 20040 1016

Cleaniiness lnspection Criteria

CONDITION PHOTOGRAPHS,
CRITERIA & RECOMMEMNDELD ACTIOMN:

WVWALLS

Scratches

CONDITIHOMN PHOTO 6.36/Accumulated scratches dus

to norrmal use ol contalrmer.

Action Reguired If This
Condition Is Presemnt O repair [

Recommendced [ et} |
Cleaning Method applicalzbe |




CONDITION PHOTOGRAPHS,
CRITERIA & RECOMMENDED ACTION:

WVWALLS

Scratches

iyl

By
-_-,,_ .

CONDITION PHOTO 6.39/5cratches due to cargo load-
ing that would not be acceptable to a shipper or lessee for
shipment of dry-van general cargo, but wouwld be accept-
able for open-top cargo.

Action Required If This
Condition Is Present Repair
Recommended Grind/
Cleaning Method paint
September 2006 110 Cleanliness Inspection Criteria

i

W

CONDITION PHOTOGRAPHS,
CRITERIA & RECOMMENDED ACTION:

VWALLS

Scratches

CONDITION PHOTO 6.40/Scratches due to cargo load-
ing that would not be acceptable to a shipper or lessee for
shipment of dry-van general cargo.

Action Required If This
Condition Is Present Repair
Recommended CGrind/
Cleaning Method paint

X

2006 111 Cleanliness Inspection Criteria




CONOTION PHO TOGRAPHS,
CRITERIA & RECOMAMEMNITIELY ACTIOWN:

WVWALLS

Stains

CONDITIHOMN PHOTO 643/ MNon-lransicrable stains that
would not damage dee-van general cargo.,

Action Required IFf This

Condition Is Present

Moy e i

Recommmended
Cleaning Method

Sepdtem Breer

Mot
aprpricalde

c—=

NI TION PHOTOGRAPHS,
CRITERIA & RECCNANMENTIET? AC TN

VWALLS

Stains

COMDITION PHOTO 6.44/MNon-transferabile staims than
ciry-wvan gme I carga anc that swosalad
be acceptable for shipment o

o led e ole
genoral cango.

Action Required If This

Condition Is Present Mo repair

Recommended
Cleaning Method

ot
applicabbbe




111

o CONDITION PHOTOGRAPHS,
COMNDITHRON FHOTOGRAPHS. CRITERIA & RECOIAMAMENIZED ACTICMN:

CRITERIA & RECOMMENIDED ACTIOWN:

WWALLS WWALLS

Stains Staine

e
-
SRS

msferable wall stains

rable wall stains
C ddry-van peneral

COMNDITIHON PHOTO 647/ Noan-tran

that waulcd be accepstalbile Tor shiprment

1o ddrv-van goer

Action Reguired If This Action Reguired If This )
Condition Is Present PO i Condition Is Present Mo reEpair
Recomimeencec ok Rel:_-nrrlrni-nde[i [ e |
Cleaning Method applicablce Cleaning Method applicablb
e )
Sepiermber 20080 118 Cleanliness Inspection Criteria Septemiber 2006 LA L mlimess Inspection Criteria
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COMIDI TN PHOTOWRAPHS,

NN DTN PERCYTY e = CRITERIA K& RECOMNAAAENTIEDY AL THON:

CRITERTA & RECOPMIMAMENIDEL? ACTION:

VVALLS

Stains

WVWALLS

Stains

CIO™NNDAI TN PHOTO Sl TR

CONDITION PHOTO 649 ~Non-transicrable wall stains

that wwould be accoeptable for shipment of doy-van gencral

Bl Tl e Des = =

R

Action Reguired 1i This ’.c‘;" h?":;d S - S
e O T o Present = r
Condition s Present o repair Rera
fl e oerwrweraieod Pionws=r ]
Recommended Pedent =
Cleaniﬂg Method applicalyle C hearmares Wit wouadd | TRAETUL
. W
M -
»er 20MHG 121 “leanliness . i Ty
Septemibser 2000 120 Cleanliness inspection Criteria - £ | [ | Cleanliness Inspection Criteria
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CONDITION PHOTOGRAPHS,

NIDITION PHOTOGRAP,
e < i CRITERIA & RECOMMENDED ACTION:

CRITERIA & RECOMMENDED ACTION:
WALLS

WALLS

Cargo Residues

Mold

Sl

I
J

CONDITION PHOTO 6.54/Mold and/or mildew.
All organic materials must be remowved.

CONDITION PHOTO 6.53/Organic residues stuck to
caulking. All organic materials in the container must be

PR, Action Required If This
Condition Is Present Repair
B N B Recommended Hot
Action R_equ“'e‘:' If This Cleaning Method high-pressure wash
Condition Is Present Repair |
Recommended
Cleaning Method Scrape
|
= Pa
Seprtember 2006 125 Cleanliness Inspection Criteria

September 2006 124 Cleanliness Inspection Criteria




CONDTTION PO TONG R A PHS,
CRITERIA & RECOAMMENIVELD ACTIOWN:

WALLS

CONDNTION PHOTOGRAPHS,
CRITERIA & RECOMMENDED ACTNN:

WWAILL
S Lining Paper

Tape

WEOUINOO

COMNDITIHCOMN PHOTO 6.55/Tape remainiog on walls that
wernlad st e accoeplable 1o a shipper or lessee for ship-
el O Cargoe.

CONMNDITION  PHOTO 6.56/Liming papcer remaming on
walls that would ot be acceptable to a shippoer or lessee

for shipment of cargno.

Action Regquired I This
Condition Is Present Regpnair
Recommended Scrapet Action R_e:quired I+ This ) ) [
Cleaning Method sl clean Condition Is Present Resprair

Recommended
l:.'leaning sMethod Seora e

Cleanliness i

126

September 15 e LT
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CONDITION PHOTOGRAPHS,
CRITERIA & RECOMMENDED ACTION:

WALLS

Graffiti

not related to cargo,
that would not be acceptable for shipment of general dry-
van cargo.

CONDITION PHOTO 6.61/CGraifiti,

Action Required If This

Condition Is Present Repair

Recommended

Cleaning Method Paint over

L

Cleanliness Inspection Criteria

September 2006 132
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|
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|
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CONDITION PHOTOGRAPHS,
CRITERIA & RECOMMENDED ACTION:

ALL INTERIOR SURFACES

Hazardous Material

CONDITION PHOTO 6.62/Evidence of possible toxic or
hazardous material regardless of qquantity or transferability.

Action Required If This
Condition Is Present Repair
Recommended
Cleaning Method *1

X
=1 The container may be rejected at the gate, ar the discretion
t operator. Otherwise, the container must be segre-
1e redelivery agent contacted to establish the type of
tion present and the appropriate action required.

Septermber 2006 133 Cleanliness Inspection Criteria




CCOPNSIFITHNOMN PHOTOCGRAPHS,

ORI T IO M PHO TONGRAPIS,
CRIMERIA & RECOMMENIDELDY ACTHONN:

CRITERIA & RECOMAMENDEDR AL TN

ALL INTERIOR SURFACES EXTERIOR

Guraffiti

Infestation

L1

(PHOTO NOT AVAILABLE)

E
1

COMDITION PHOTO 6.66/Depol marks that wouold be

acce ptabrle for shipment of dry-van cargo.

COMNDITION 665/ Infexal. o oswch as insects, rodents,

ete., which will damage dry-van cargo

AR

Action Reguired IF This Auction Required IF This -
Condition Is Present Repair Condition 1s Present N repair
Recommended Hot Recommended P
Cleaning Method high-piressure wash Cleaning Method applicablc
Py,
§ e . e f» 137 Cleaniiness nspection Criternia

Sepiermber 200G 136




Action Required If This
| Condition Is Present

CONDTION PHOTOGRAPHS,
CRITERIA & RECOMMENIDED ACTIOMN:

EXTERIOR

Graffiti

CONDITION PHOTO 6.67 /Custamaer marks that

rict be acooptable for shiprrment of doy-van cango

wareaia el

Repair

Recommended
Cleaning Method

Spat clean
Rk mul

Soemember 2006 138

Cleanfiness lnspection

T e

L LLCCCCCETRRRR

CONDITIOMN

PHOTONG RAPHS,

CRITERIA & RECOMAMENDEDR ACTHON:

EXTERIOR

Grafiiti

-5 LY

L
|87

COMNDITHON PHOTO 6.68/'Craffiti that would not be

accepable far shipment of doy-van cargo.,
- - - |
Action Reguired If This
Condition Is Present He pair
Recommended
Cleaning Method Pairmt onver
~
SepH vebmere 20H0G 139 Clearfimess Inspoction Critesfa




NI TN PHIOTONGRAPHS,
CRITERIA & RECOMMENDELD ACTHON:

COMNIDITHON FHOTONGRAPHS,
CRITERIA K& RECOMAMENIDED ACTICOWN:

EXTERIOR EXTERIOR

Spillage

Labels

i
i

WLLLLLCLTTRERET

wh ‘ b | . §
COMNDITIHON PHOTO 6.73/TPainted-over labels that

weould ot be accoeplable for shipment of cdry-van carngo.

CONDITION PHOTO 6.74/5pill:

e on exterior that ren-

chors 1ISC» prarkings illegible and would not be acceptable
for shipment of dry-wvan carngo

|
Acction Reguired BT This Action Reguired If This |
Conditlion Is Present Resprair Condition Is Present Hopair |
Recommended Recommended
Cleaning Method Scrapie Cleaning Method Spot clean
e
Sentember 2006 144 Cleaniiness Inspection Criteria Sepremiber 2006 145 Cleanfiness lnspection Criteria




COMNDITHOMN PHOTOGRAPHS,

LCRITERIA £ RECOMMENIDED ACTHION:

EXTERIOR

Spillage

COOMNDMTION PHOTO 6.75/Spillage an exterior  that
attacks paint and that wauld et be acceptable Tor ship-

et ol clry=wan Carge

Auction Required If This
Condition 1s Present

Repair

Recommended
Cleaning Method

B last/ paint

Seplember 2006 146
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AND TOLERANCES
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*PENDIX B
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ISO DIMENSIONS S
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LIMITS FOR &
# =0
= = P
(1SO AND IICL - = = g 5
TOLERANCES) < s = T =
T = = g £
P z (= = S 8
- £ | = = £ =
F- = = = n = C
The International Organization for Standardi-zation = s = Z2 = =
(1S prescribes certain minimum and maximum dimen- # = "é = = = W =
: ) 0y - = e — = =z =
sions that are to be preserved, with positive and negative # = = = = == -
tolerances (i.e., allowances above and beyond the speci- = = S = =
fiecd dimensions).  To determine whether to repair dam- # = S = S E= =
age which may affect these dimensions, 1HCL permits an # = = = % =
additional tolerance beyond the I1ISO tolerance, i.e., 5 = = = == = o
mm ( 3/16 in) for end frame components (corner posts, # = = = = = —
front panel, doors [including door hardware], headers, # = = = = = =
sills, and corner fittings), and 10 mm (3/8 in) for all other — = TE E
components. Howewver, the 1S limits must be followed L= = = - = -= = = = 2
= ~ e 5] Ly = = o
for the diagonal measurements between corner fitting # = = = 5 g = 5 s =
N i 5 = = = o3 = = = ==
apertures (including dimensions [D,-Dyg, Ky, Ko, P # = = — - e o= = — =
= : 5 . il = E = = g =
and S shown in Appendix B); there is no additional 11CL = = = = E E —__=‘j =
tolerance. See also IS Standards 668 and 1496-1. # 2= 5 = = = s — = = =
The following table shows the container dimensions # = = )% == = = S = o
. o Z = L S = e S — == = o =
defined by IS and the HCL limits of acceptability. /f the = . g = = = = = s
dimension measures less than the CL minimom fimit # =3 s=| = = = = = = = =
or more than the HCL maximum limit, for these dimen- # = = = = o3 = = P = =
5 i repair is re irect. o~ -= o 3 == e o z
sions,. repair is requirec = = Tl = = s = = = =
= = = = = = = = = =
= =2| = =2 = = = = =
F = o = = = = = = = = =
= = £ =] ==
P = Elas| = > S = =
& 5 - =
= ) = = =
e = = = —
= = =
&= = = 2 =
# e = = = = = S
= = = =S g = P = —_—
= = E| = 2 = == = B = z
= = == S 5 & = = =
= o = bl i D =
# = £ = = = = = = = = =
# = S| &2 = = v = 8 K= )
September 2006 164 Tolerance fimi e September 2006 165 Tolerance limits




& Vg o Tolerance Limits for Damage (150 and ICE Tolerances k. continuied
= Compoanents NCL+150 damage limits
g Comer prsls ENWARDS: Follow 1L criteria in Table 5.2 (25 mm |7 in] maximom, o 15 mm [5970706 inl maximm
'j fear & wr mnnanes ddents)
& CIUTWARDS: Maximum 5 mim (376 in) boyond plane of either end suracos or side sufaces ol
corner fitlings
= Riaal |:I.'|JII'|-1 HCPAWRWARDS: Followe BECL ontora i Tabde 5.5 (35 owm | 1-508 inl maximuom
‘ LIMAARDS: Maximium 4 mm (5032 ind above plane of upper surfaces of lop corper Dtlings
Lorossememitsers, O RS, 30 PATRAWARIDS: Lovawer I.|.|||:.\_'|:' ivstast Dage oot Dot 1 emoens £005 2 and ailmonecs I.It.llll\.' vl 1hae
cwrk-Fi pocker sides anel lewser surforces ol The bottonm corner Biltings
pooseneck lunnel rails INWARLS (fork-lile prscked sicles): See “Fork-lile pocket opening WIETH" belos
—
= Fowk-lily pocket strap LIOAARMWARLIS: Minimomy 100 mirm [R5 i) abese prlane of the loseer sprfaces of the Bodtom cormers
& fittirugs
B LIMAARDS: See “Fork-lilt pockel apening HEIGHT” below
- (Contnued on page 1a7)
iy Apipmiictin o Tewlerornces § feenids fowr Dharppegees (0502 aesed INCE Tedlevanvces ), oorelinued
i Components NCL+150 damage limits
3
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CORRECT!

WRONG!

UNDAMAGED —,
PORTION OF >
COMPONENT
— REFERENCE LINE

| — REFERENCE LINE

T INCORRECTLY MEASURED DEFLECTION

SIDE VIEW

Fig. 2. 2/INCORRECT placement of reference line: full
damage NOT measured. See Section 2.17.1.

2.1.2 Measuring Bends, Dents and Bows (Convex
Damage and Damage to Non- Linear Surfaces: “Space

Out/Measure Back” Method)
Two exceptions exist for the measurement method
when damage is

described above in Section 2.1.1: first
convex with respect to the reference line (that is, when
damage extends out into the path of the reference line
when the damage occurs on a non-linear
surface. The first exception is explained below and in
2.1.2.1, and the second in 2.1.2.2. In addition, there are
cases where the reference line cannot be pPlaced directly
over the damage because adjacent components would
extend into the reference line.

and second,

annot be measured from the

When convex da mage c
opposite side (with the reference line positioned on the
concave side, as described in Section 2.1.1), the “space

outymeasure back” method should be used. The refer-
Is “spaced out” (i.e., placed away) from the
>nt by a known distance in order to c lear al

“Spacers” of a known thickness height
the reference line away from the
A spacer is placed on either sic

ence line
a

(Y

REFERENCE LINE IS POSITIONED
OVER POINT OF GREATEST DEFLEC

— POINT OF MAXIMUNM
DAMAGE

i e

R T

| REFERENCE LINE .
(DIRECTLY OWVER POINT — ORIGINAL UNDAMAGED

CORRECTLY

MEASURED OF MAXIMUM DAMAGE) CORRUGATION
DEFLECTION
TOP VIEW

({CORRUGATED PAMNEL})

. !
[

POINT OF MASINMUM
DAMAGE

| | REFERENCE —]
%

| I

i

SIDE VIEW
(CORRUGATED PANEL)

Fig. 2.3/Correct placement of reference line: placed over

point of damage. See Section 2.1.1.
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WRONG!

REFERENCE LINE IS NOT POSITIONED
OVER POINT OF GREATEST DEFLECTION

4 s

REFERENCE LINE /f —— POINT OF MAXIMUM
{TO THE LEFT OF POINT DAMAGE

CONPECTLY.  OF MAXIMUM DAMAGE) ORIGINAL UNDAMAGED

MEASURED
DEFLECTION CORRUGATION

TOP WVIEW
{CORRUGATED PANEL)

-

DAMAGE

e REFERENCE
LINE

[ T [T

.
Ly

SIDE WIEW
{(CORRUGATED PANEL})

Fig. 2.4/INCORRECT placement of reference line: NOT
placed over point of maximum damage. See Section
>0 Oy 2

POINT OF MASCENILNS
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component, and the reference line is extended from the
top surface of one spacer across to the top surface of the
second spacer. A measurement is then made from the
reference line to the point of maximum deflection within
the damage. This measurement is then subtracted from
the distance that the reference line has been spaced out
from the component to determine the actual depth of the
damage. For the purposes of this manual, this method
will be referred to as the “space out/ymeasure back”
method.

For the drawings in this manual illustrating situations
where damage measurements that are made by calcula-
tion, such as in the method described above, the capital
letter “S” will denote a spacer thickness, “M” a measured
dimension; and “D” a calculated dimension of damage.

2.1.2.1 Using Space Out/Measure Back Method to
Measure Damage in Two Directions

Figure 2.5 shows the space out/measure back technique
used to measure web damage to a crossmember that has
been bent in two directions. The string line cannot be
placed directly on either side of the web because the
adjacent damage interferes with running the line over the
entire length of the crossmember. Consequently, the ref-
erence line is spaced back from the crossmember web (in
actual practice, the reference line is held against the bot-
tom side rail webs a known distance away from the
crossmember web), and the damage is determined by
measurement and calculation as shown in the figure.

2.1.2.2 Measuring Damage on Non-Linear Surfaces
(Roof Sheets)

The second case where damage cannot be measured
using the commaon method described in Section 2.1
involves the measurement of damage on non-linear sur-
faces (i.e., roof sheets). Because the reference line is
straight, it cannot follow the original curved surface of
the roof sheet; therefore; the original undamaged posi-
tion of the damaged surface cannot be precisely
determined. To provide a common framework for assess-
ing this type of damage and to assure consistent field
measurement results, this Guide recommends that the
curvature of the roof sheet in such cases be ignored; the
reference line should simply be placed across the entire

August 2006 9 Fundamentals




— BOTTOM SIDE RAL
A — ORIGINAL POSITION OF WES
4 / — EEFEmEsecE Lmes

BOTTOM SHE S —

FOR CONVEX DAMAGE. D;= S - M,
FOR CONCAVE DAMAGE., D,= M, - S

CROSSMEMBER
IBEND EXAGGERATED] iy

CROSSMEMSER
wWES

REFERENCE LINE

BOTTOM SIDE RAIL
_— CROSSMEMEER

REFEREMNCE LINE

Fig. 2.5/Measuring crossmember web damage when ref-
erence line cannot be placed along web. See Section
2R
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fength of the damaged component, and the measurement
taken from reference line to the point of maximum dam-
age just as in Section 2.1. The reference line should be
placed on the concave side of the damage. If this is not
possible, the reference line may be placed on the convex
side of the damage, and the “space out/measure back”
method of measurement used.

Figure 2.6 (on next page) shows an upward bend on the
interior surface of a roof sheet in the flat area between
corrugations. As the camber (curvature) of the roof can-
not be followed by the reference line, the damage
measurement is made from a reference line placed hori-
zontally across the roof sheet width, and roof camber is
ignored.

2.2 Measuring Damage to Check “Envelope’ Limits
(SO Dimensions Plus ISO/IICL Tolerances )

In the cases discussed abowve, it was necessary to measure
the depth of damage and compare to the permissible
limit for that component to determine if repair was
required. Certain IICL criteria, however, are not based on
acceptable limits for a particular bend, dent or bow.
Instead, they require that the damage not pass beyond
certain prescribed limits defined by 1SO, with added tol-
erances permitted by HCL (“IICL tolerances”). These
criteria, commonly known as the “out-of-1ISO” and “into-
container-cube” limits, are also measured with the use of
a reference line. Instead of measuring a dent to ascertain
if the depth exceeds a limit, the damage is measured to
see if it exceeds ISO dimensions and ISO plus IICL toler-
ances. In these cases, the reference line is used to
establish the limiting surface (as, for instance, corner fit-
ting faces) and the damage is checked to see if it reaches
that limit.

2.2.1 Using “Space Out” Method With Limiting
Surface as Reference Point

Figure 2.7 shows a situation in which an impact to a cor-
ner post has pushed material outward so that it could
possibly exceed the IICL criteria for end frame dimen-
sions of “ISO + 5 mm (3/16 in)”; that is, no end-frame
damage may extend more than 5 mm (3/16 in) beyond
the wvertical plane defined by the vertical surfaces of the
corner fittings. In this case, the reference line is spaced
out 5 mm (3/16 in) from the corner fitting surfaces, and

Ausguist 2006 11 Fundamentals
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Fig. 2.7/Uising a spacer to determine if comer post dam-—
apge exceeds IS -+ HCL tolerances. See Section 2.2.70.

joining top rail 1o panel, and extending down o he weeic
joining botwom rail o panel. The bend, dent or boww
depth should be measured in the standard way, from red
erence lime to the point of maximum damage. The
assuimption is madcle that the interior surface of an undarms-
aped outbroard carmugation is locaved B8 mm (308 i)
inwards of the outside vertical face of the cormer fittigss
The reference dimension in the case illustravesd in Fgueee
2 A 0s 18 mm {1116 in). Therefone, if the measoresmest
exceeds 78 orn (7176 in), the outward bolge excesds
the 150 + 10 mm (318 inl criterion, and muwst be repessel
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Fig. 2.8/ Checking 1S3 + IICL tolerances when reference
e cannot be positionecd between bhaeo comnmer fittings
I maximum damage. See Section 2,2 2,

e o

2.2.3 Wariations and Special Cases

The categories described above —measuring bends, dents
and/or ows for damage limits, and measaring to check
the envelope—aoover muast damapge measurement situa-
tions. There are many wvariations af the fundamental
measuring technigques as well as a few special cases thar
require a different approach. Section 4 of this Guide will
describze these variations in measurement methods arnd
=chnigques that can be used to handle cases swhere
the basic procedures in this Section canmnot be followed.

Y4
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TOOLS
REQUIRED FOR
DAMAGE
MEASUREMENT

SECTION 3

3.1 Basic Measurement Tools

Damage measurement requires a certain minimum num-

ber of tools. The inspector should keep these tools on

hand at all times when inspecting a container. Basic
measurement tools consist of the following:

1. Retractable reference line of at least 2.9 meters (9.5
feet), with magnet attached to end

2. Damage scale. This generally consists of a ruler of at
least 150 mm (6 in), preferably with gauges for 5 mm
(3/16 in) and 15 mm (9/16 in) gouges attached.

3. Sewveral magnetic spacers of various heights or thick-
nesses (some spacers have protruding pins of varying
heights to which reference lines can be attached, as in
the photos on page 50)

4. Taper gauge (a triangular flat bar which shows the
increasing width measurements away from the pointed
end)

5. Standard tape measure, approximately 3.5 m (12.5 ft)

The following other tools or equipment are also required

for general container inspection, and should be kept on

hand at all times during a container inspection:

1. Corrosion testing hammer (having a tapered end with
a rounded point)

2. Aluminum weather-resistant clipboard

The top photo on page 18 illustrates the tools listed
above.

3.2 Recommended Additional Tools for Container
Inspection

In addition to the basic tools required for damage meas-
urement and general container inspection, an inspector
should have access to a number of other tools that are
needed for less common measurement situations. These
additional tools, although not required to be in the
inspector’s possession at all times as are those listed in
Section 3.1 abowve, should be readily available in the
depot where the inspections are performed. They are:
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1. A 15.3 meter (50 feet) retractable chalk line or string
line

2. A 15.3 meter (50 feet) measuring tape

3. A small autofocus camera

4. Chalk and/or magnetic clip and note paper

5. A multi-purpose folding tool, such as a “Leatherman”
tool or Swiss Army knife

6. HCL inspection manuals. To abtain guides and manu-

als from 1ICL, see the "Credits” page (back of title
Page).

See the bottom photo on page 18 for an illustration of
some of the tools listed abowve in this section.

NOTE:

The 1ICL, understanding the need for basic inspec-
tion tools, has procured the retractable reference
line, ruler, and corrosion testing hammer (see
below photo). These tools can now be purchased

on line through the 1ICL web site (www.iicl.org).
Additional tools such as those referenced in sec-
tion 3.1 and 3.2 should be purchased at your own
discretion.

V.

X

Tools Required
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Basic measurement tools for a container inspector. At the
left, from top to bottom: a retractable reference line with
a magnet attached to end and three magnetic spacers
with protruding, notched pins of different heights for
holding the reference line. In the center: a taper gauge
and a damage scale with 5 mm (3/16 in) and 15 mm
(9/16 in) gauges attached. At the far right: a corrosion
testing hammer and a standard 3.5 m (12.5 ft) tape meas-
ure. The tools are resting on weather-resistant clipboard.
See Section 3.1.

Recommended additional tools for container inspection.
Clockwise, starting at top right with red knife: a Swiss
Army knife; a multi-purpose folding tool (Leathererman’s
tool); a 15.3 m (50 ft) retractable string line with magnet
attached to end; a 15.3 m (50 ft) retractable measuring
tape; and a small autofocus camera. In the center: chalk
and a magnetic clip and note paper. See Section 3.2.

August 2006 18 Tools Required
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SECTION 4 MEASUREMENT

METHOIDS

FOR SPECIFIC
AND UNUSUAL
CASES

4.1 Measurement Methods for Specific Components
and in Individual Cases

This section describes how to apply basic damage meas-
urement methods to specific components and situations,
and what methods to use in unusual or difficult cases.
Components covered include rails, corner posts, side
panels, doors, roof panels and roof sheets, floors and
crossmembers.

4.2 MmMethods of Measuring Damage to Rails

To measure damage to rails, follow the basic methods
described in Section 2, “Fundamentals of Damage
Measurement”. Figures 4.1 - 4.5 illustrate these methods
as applied to specific cases of damage to rails.

4.2.1 Measuring Localized Damage to Side and End
Rails

As explained in Section 2, placement of the ends of the
reference line to measure damage to a side rail depends
upon the type of damage encountered. If damage to a
side rail is localized, as in the case of a downward bend
over a small portion of a flat-bar top side rail, a reference
line is positioned between the undamaged portions of the
damaged rail on either side of the damage, as shown in
Figure 4.1. In this case, since it is clear that there is no
overall downward bow of the entire side rail, the refer-
ence line does not need to extend across the entire
length of the rail. When the reference line is in place, a
measurement is made from the line to the point of maxi-
mum deflection (see Figure 4.1 and Section 2.7.1).

On the other hand, if there is localized damage to an end

rail, the reference line must be placed over the full length
of the rail.
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Fig. 4.1/Measuring localized damage to top rail. See
Section 4.2.1.

4.2. 7 Checking Rails for IS0 Dimensions

Figure 4.2 illustrates a situation where a wop side rail has
an outward bow which the inspector suspects may
exceed the ICL criteria for 15O dimensions and toler-
ances (150 plus 10 mm (378 in]).  In this case, the “space
out” method must be used. The reference line is spaced
ot T8 mem (348 i) from the surfaces of the comer Tit-
timgs; if the damage touches the reference line, the
container is "out-af-150" and must be repaired (See
Figure 4.2 A and Section 2.2 ).

If spacers measuring 10 mm (358 in) in thickness are not
available, the inspector can use spacers of any thickness

Ajsgust 2006 20
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ower 10 mem (3/8 in) that places the reference line ot
beyond the damage, and can applyv the “space
out/measure back” method shown in Figure 4.2 B. In the
examplke shonwn in this drawing, a reference line is posi-
tioned using spacers measuring 13 mm {(1/2 in) in
rhickness, 3 mm (358 in) mare than the ICL limit owver
150 tolerances. In the situation illustrated on the bottom
left drawing in Figure 4.2 H. a measurerment from the ref-
erence line hack to the point of maximum outwvwa nd
deflection shows moare than 3 mm (18 in) between line
and bow. Since the spacer thickness rminus the measure-
ment from the reference line to the point of maximmom
deflectionn is less than 10 mm (378 in), the bow is within
rhe IK°L plus 1ISO tolerances and repair is not required.

The bow in the drawing on the bottom right of Figure 3.2
B, however, duves reguire repair: measurement revedals
that less tharn 3 mum (1/8 i) remains berween reference
line and paint of maximum bowing when a 13 mm (172
ind thick spacer is used. This means that the bow extends
a little over IKCL's 10 mm (378 in) limit beyond the surface
of the cormer fittings and therefore exceeds the ICL tober-
ance of 10 mm (358 ind beyond 15O,

See Section 2.2 for basic instructions in the “space
out/measure back™ method of chedcking the 150 envelope.

4.2.3 Measuring Bows or Gradual Deformation to
Rails

If there is bowing over the entire length of a side or ernd
rail, the reference line must extend over the il length of
the Wihen measuring bowvw deformation, do nol for-

get o include any accompanying bend or dent depths in
the measurement. See the bottom color photo on page
S
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CORMER PROTECTION PLATE

— CORNER FITTING
— CORNER PROTECTION PLATE
i — HEADER

— REFERENCE LINE

————— DENT

| cENT DERPTH [ END VIEW

Fig. 4.3/Measuring damage to top header when corner
protection plates prevent placing reference line over full
length of header. See Section 4.2.4.

4.2.4 Measuring Damage to Headers with Corner
Protection Plates

The location of the corner protection plates may prevent
a reference line from being positioned over the full length
of the header. In this case, the reference line may be
placed on the corner protection plates where they over-
lap the header, and the damage depth (“D") is
determined by subtracting the thickness of the corner
protection plates from the measurement between refer-
ence line and point of maximum damage. The reference
line may also be placed on the top surfaces of the comer
fittings, as shown in Figure 4.3, and the depth of damage
can be calculated using the “space out/measure hﬁch
method: the distance from rail to corner fitting t
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= cted from the dimension between reference
nd point of maximum damage.

5 Measuring Damage to Bottom Rail Webs

re 4.4 illustrates several different situations involving
f Whenever
ible, the reference line should be placed so that the
damage extends away from the reference line and the
ximum deflection of the web may be easily measured.
f the flange is in the way and makes it impossible to
measure the web deflection, use the method illustrated in
Figure 4.28. Although the flange may be deflected, only
damage to the web should be measured. Flange deflec-
tions should be ignored.

BOT

TOM SIDE RAIL DAMAGE

VARIATIONS

WWEB — ‘

_—— REFEREMNCE ||
= LINE
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’ LINE ——

FLANGE—+

OSITION LINE SUCH THAT ONLY WEB DEFLECTION IS MEASURED
DO NOT INCLUOE FLANGE DEFLECTION
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Fig. 4.6/rMeasuring damage 10 corner posts. 7{1
See Sewciiory 3.

4.4 Measwuring Damage to Side and Front Panels

The general measurement method for panels differs frormm
that used i strucitural r nhers such as ra and posts,
in that the reference line must be positioned owver the
entire height of the pane! whenever possilal I other
woards, any type of damage to panels, ng bencds,
dents and bows. requires the reference line o be placed
over the full height of the panel. The line should be pasi-
tioned vertically, from top (o bottom of the panel.

NCL criteria for panels, howewser, are different for local-
ized damage such as bends or dents, and for gradual
damage over the length of a panel, such as bowing.
Inspection criteria for bends and dents consist of specific
depth limitations. All types of panel damage are subject

ta limits on reduction of the interior cubse, as well as by
IS plus L tolerances. /{
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Measuring dents to panels impacted from the inside: the inspec-
tor inside the container measures the distance from reference
line o point of maximum outward deflection. Note that the
reference line extends vertically over the full height of the panel.

See Section 4.4.2.

4.4.1 Measuring Bends or Dents in Panels (Impacted
from Outside)

As stated abowve, bends and dents in panels must be
measured by extending the reference line vertically over
the entire height of the panel from top to bottom, and
making a measurement of the distance from the refer-
ence line to the point of maximum deflection, as shown
in the photo on page 29. As explained in Section 2.1.1,
the reference line must be placed directly over the point
of maximum damage. Figure 4.7 illustrates this measure-
ment method as applied to two common examples of
panel damage. In these examples, the damage is from
outside the container extending inwards. As mentioned
in Section 4.3 abowve, the repairworthiness criterion is
based on the depth of the dent or bend. 7<
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v

REFERENGE LINE

REFEREMCE LINE
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— TOP RAIL

e e

[ \
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BOTTOM RAIL

Fig. 4.7/ Measuring dents in side panels. See Section
<41,

4.4.2 Measuring Bends or Dents in Panels (Impacted
from Inside)

The same method as described above in Section 4.4.1
should be used to measure damage from the inside of the
container extending outwards, as shown in the photo on
page 30. In this case, however, both the depth limitation
and also the I1SO plus IICL toierances must be considered.
If damage extends beyond the I1SO cube plus the addi-
tional IICL 10 mm (3/8 in) tolerance, it must be repaired.
The procedure recommended by IICL for determining if
e damage exceeds ISO plus IICL tolerances is illustrated
in Figure 4.8, and is explained further in the following

section.

e
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4.4.4 Calculating Cube Reduction Caused by Opposite
Damage

It is possible for the cube or internal width of the contain-
er to be reduced by more than 50 mm (2 in) without this
limit being exceeded by any one dent, bend or other
form of damage. This occurs when inward damage on
opposite walls totals more than 50 mm (2 in) when
added together.

For the purposes of this manual, “opposite damage” is
defined as two or more incidents of inward damage on
inboard corrugations that are directly opposite to each
other. Furthermore. the opposite damage must be locat-
ed vertically within a 200 mm (8 in) band on either side
of the container measured from the floor surface of the
container. Inward damage on opposing panels that does
not fall within this band is not considered “opposite”, and
is therefore subject to the single damage criteria covered
above in Sections 4.4.2 - 4.4.3.

Figures 4.9 and 4.10 show how to measure opposite
damage on panels. Each individual dent, bend or bow
must be measured from the outside using the standard
reference line methods for measuring damage to panels.

4.5 Measuring Damage to Doors

The method of measuring damage to door panels is the
same as that used for side and front panels described
abowve. A reference line is placed over the full width or
height of the panel, and a measurement is made of the
distance from reference line to maximum point of dam-
age.

Damage to door frames is also measured by placing the
reference line over the full width or height of the frame
and measuring damage depth from the reference line.

TO BE COMSIDERED ~OPPOSITE. ™
CORAUGATIONS PUST

BE DIRECTLY OPPOSITE.

COUNT CORRUGATIONS FROM
DOOR END OF CONTAINER.

TO BE "OPPOSITE.~ DENTS
MUST FALL WITHIN THIS ZONE. 200 MR (8 1)
|

Fig. 4.9/Measuring opposite dents in side panels. See
Section 4.4.4.
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PANEL DENTS AND BOWS
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OPPOSITE INBOARD CORRUGATIONS g
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[ |

| |
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|
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CUBE INTRUSION CRITERLA:
IE Dy > 35 MM (1-3/8 IN). REPAIR D,
IF Dy > 35 MM (1-3/8 1N}, REPAIR Dy
IF D+ D,> 5O MM (2 IN), REPAIR BOTH B, & O,
PROVIDED D ,& D, ARE ON OPPOSING CORRUGATIONS.

Fig. 4.10/Measuring opposite damage to determine if
interior cube is reduced by more than 50 mm (2 in). See
Section 4.4.4.

4.6 Measuring Damage to Roofs

The container roof presents some of the most challenging
measurement problems in container inspection. First, the
camber or curvature that is built into all container roofs as
well as the flexibility of container roof panels makes it dif-
ficult to locate a reference plane. As explained in Section
2.1.2.2, this Guide recommends certain standardized
procedures for measuring non-linear surfaces such as con-
tainer roofs. However, since methods of measuring
damage to roofs vary according to the location and direc-
tion of the damage, each type of situation is described
separately in the following subsections.
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additional challenge in determining if a container roof
=guires repair is presented by the subtle wvariations in the
ML criteria for repairworthy roof damage. Table 5.5 in
the Guide for Container Equipment Inspection, 5th edition
provides several different roof inspection criteria,

ICL-5
acC irduna to the type and location of the damage, as fol-
Ow
- Header extension plate: bends, dents, bows or a com-
bination of these are subject to two limits:
50 mm (2 in) for intrusion into the cube in the
downward direction
ISO plus IICL tolerance of 10 mm (3/8 in) in the
upward direction™
There is no other dent limitation.
= Roof panel: bends or dents (alone or in combination
with a bow) are subject to two limits:
35 mm (1-3/8
down)
ISO plus IICL tolerance of 10 mm (3/8 in) in an
upward direction™
= Roof bows: bows (with no accompanying dents or
bends) are subject to two limits:
50 mm (2 in) for intrusion into the cube in the
dowvwnward direction.
1ISO plus IICL tolerance of 10 mm (3/8 in) in the
upward direction™

in) depth in any direction (up or

The 35 mm (1-3/8 in) depth limit does not apply when
the damage consists of a bow only, and does not include
a dent or bend.

The terms “header extension plate”, “standing corruga-
tions” and the “panel area between corrugations”, which
will be referred to throughout this section, are illustrated
in Figure 4.11.

In general, the maximum height of any part of the roof,
ncluding the extra IICL tolerances, is 4 mm (5/32) above the
plane of the top surfaces of the top corner fittings. If any
part of the roof extends higher than this limit, repair is required.
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ROOF COMPONENTS

—— PAMNEL AREA BETWEEN CORRUGATIONS

| CORMNER FITTING

o~ CORNER PROTECTION PLATE

HEADER EXTENSION PLATE

Fig 4.11/Location of container roof components. See
Section 4.6.

4.6.1 Measuring Downward Damage on a Standing
Corrugation

As stated in Section 2.1.2.2, this Guide recommends that
roof camber (curvature) be ignored when measuring roof
damage. In the case of downward damage on a standing
roof corrugation, the damage depth is measured from the
reference plane of the corrugation ends. The reference
line is extended along the corrugation from just inside the
radii at the tips of the formed ends of the corrugation. A
measurement is then made of the distance from the refer-
ence line to the point of maximum downward deflection.
Figure 4.13 and the top photo on page 41 illustrate this
method.

In some cases, the end(s) of the corrugations will be dam-
aged and therefore cannot be used to position the
reference line. In this case, the reference line is spaced
up from the top surfaces of the top side rails to clear the
roof completely. The distance from the reference line o
an undamaged corrugation end is measured just inside >Z,
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the corrugation end radius. A second measurement is
made from the reference line to the deepest point in the
damage. The first measurement is then subtracted from
the second to calculate the depth of damage. Figure 4.12
below describes this method.

4.6.2 Measuring Downward Damage on the Panel
Area Between Corrugations

Damage to the panel area between corrugations on a
roof is measured as described in the section abowve,
except that the reference line should be placed between
the standing corrugations and extend across the roof from
just inside the welds at either side of the roof sheet, as in

Figure 4.13. The bottom photo on page 41 illustrates this
method.
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RoOr FAMELS TR EFFECT OF AO0F CAMBER WL B MEGLECTERS

CVER EMTWRE LERCT OF ©
15 e FLAT ARGS. STRETCH LING
FROM RAL T RAN

FLAT FAMNGL AALA
T E B U R TR

Fig. 4.13/Measuring downward damage on roofl panel
standing corrugations and flat areas bebween cormrugations,
See Sections 4.6.7 and 3.6.2,
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sicasuring dovwnwarnd damage om a standing rool cormugalion:
the inspector measures the distamvce rom reference line o point
ol maximum dowenward deflection. Note that the reference line

extends along  the corrugation across the full width of the roof.
See Section .60
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4.6.3 Measuring Downward Damage on a Standing
Corrugation End

wWhen the end of a standing corrugation has been dam-
aged, the reference line should be placed on the nearest
undamaged corrugations on either side of the damaged
corrugation and extended across the damaged area. The
depth of damage is measured from the reference line
down to the point of maximum deflection, as shown in
Figure 4.174.

ROOF PANEL

ROOF PANEL CORRUGATION

 NEAREST UNDAMAGED
CORRUGATION

DAMAGED CORRUGATION

TOP RAIL

NEAREST — DAMAGED CORRUGATION
UNDAMAGED -4
| CORRUGATION / /_ REFERENCE LINE
g — NEAREST
« ¥ P UNDAMAGED

i

", — P CORRUGATION

L DeEnT DEPTH

Fig. 4.14/Measuring downward damage on standing cor-
rugation end. See Section 4.6.3.

P
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2.6.24 Measuring Downward Damage on a Standing
Corrugation End at the Roof Ends

When the end of the last corrugation on either end of a
roof sheet is damaged, it is not possible to use the
method described above in Section 4.6.3. In this case,
the procedure illustrated in Figure 4.15 is recommended:
a spacer is placed on the flat panel area on the opposite
side of the nearest undamaged corrugation, and a spacer
of equal height is placed on the flat panel area adjacent
to the damaged corrugation. The reference line is
extended between the two spacers over the damaged
area. The inspector should first measure the distance
from the reference line to the undamaged corrugation
(shown as dimension “M.” in Figure 4.15), and then from
the reference line to the point of maximum damage
(shown as dimension “M.” in Figure 4.15). The first
measurement is subtracted from the second to calculate
the depth of damage.

See the color photos on pages 45 and 46 for an illustra-
tion of this method.
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ROOF PANELS

MEASUREMENT OF DAMAGE TO EMD OF
FIRST OR LAST ROOF C THON.

ROOF PANEL CORRUGATION

AEFEAENCE LINE

TOP SIDE Fuam

UNDAMAGED
CORRUGATION

DAMAGED
CORRUGATION

HEADER /

CORMER FITTING | UNDAMAGED

DAMAGED CORRUGATION

CORRUGATION
REFEREMNCE LINE

SPACER l l
- —‘_KEL
= m Sy
DENT DEPTH — M, - ™M,

Fig. 4.15/Measuring damage to standing corrugation at
roof ends, when end of last corrugation is damaged. See
Section 4.6.4.
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Measuring downward damage on a standing corrugation end at
roof ends, Step #1: one spacer has been placed on the flat
panel area on the opposite side of the nearest undamaged cor-
rugation, and another on the flat panel area next to the
damaged corrugation. A reference line has been extended
between the two spacers (the twao round objects just below the
inspector’s hands; each spacer has a protruding vertical pin to
hold the reference line over the corrugations). The inspector is
measuring the distance from reference line to the surface of the

undamaged corrugation to establish a reference plane. See
Section 4.6.4.

<
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4.6.5 Measuring Upward Damage on the Panel Area
Between Corrugaltions

W » uprevard damage to roofs, roof camber
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abowve in Sections 2.1.2.2 and 4.6.7 abowve. In this case,
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emnce e to the point of maximum upward deflection.

Faguere 416 below illustrates this method.

B PARELS
WAER RAEA SIS OUTWARCE CrEriTh Orfd FOWIE FRELS,
RPN THE EFFECT OF FIDMOF CM A ER
 ANDSMAGED B TANDING ORI TN

. DENT Ofd FANEL ARES,
A BET BB SOMRLMGAT DS

— ToP AmL

L pews DeFTa

Fig. 4.16/Measuring upward damage on roof panels
between carrugations. See Section 4.6 ¢

46,6 Measuring Upward Damage Within
Corrugations; Upward Bows to Roof Sheets; and
Upward Damage 1o Header Extension Plates
Because an uprvvard dent within a standing corrugation
will reach the HCL criterion of 15O plus 10 mm (3/8 i
limit before it reaches the 35 mm (1- 1 in) limit for
dents, the 150 plus IKCL limit governs for this tvpe of
damape. Upward bowing of the roof sheel (without an
accompanying dent or bend} and upwarnd heacker exten-
sion plate damage of any kind are also subject o the 1500
Therefore, all three conditionns are
measured by the same basic technique.

plus HCL oriterion

ied and standardi [a¥e ST

determining whether the types of damage to cormmugated
roafs described above exceed 15O plus ICL tolerance
this Guide has devised a method similar to that recom-

To provide a simy

mended for side and fromt panel damage in Sections
2.2.2 and 4.4.3. Damage is compared to a set reference
dimension t includes 1SO plus ICL tolerances.  For the

ermining if upward roof damape exceeds
= lirmit of 15O plus 10 mm (378 inl, ICEL has sel a ref-
& mm (T-T/2 i) above the wpprer surfaces
Therefore, if damage extends into or

o siche rails
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4.6.7.2 Measuring Downward Bows to Roof Sheets
and Downward Damage to Header Extension Plates:
Flat-Bar Top Rails

If the top rail is a flat-bar type, a reference line is spaced
downward from the top surface of the side rails 50 mm (2
in). If the roof sheet touches the reference line, repair is
required. Figure 4.19 illustrates this method.

ROOF PANELS - WITH FLAT BAR-TYPE TOP SIDE RAILS

UPPER PLANMNE OF CUBE AT
TOP SIDE RAIL TOP SURFACES —
7 — DEFORMED ROOF POSITION

/S ORIGINAL ROOF POSITION e
|"_ SIDE
;{ RAaL

- , TOP
; ¥ e SURFACE
]éj \ g
REFERENCE LINE HELD AT SO MM (2 IN)

~N
BELOW TOP SURFACE OF TOP SIDE RAILS

—_—

Fig. 4.19/Measuring downward bow of roof sheet
iflat-bar rail). See Section 4.6.7.2._

4.7 Measuring Damage to Floors

IHCL has two inspection criteria for floor gouges. One sets
limits for gouge depth only, and the other limits both
depth and width.

4.7.1 Measuring Gouges for Depth Only

In the first case, a straight-edge is placed horizontally on
edge across the gouge to establish the position of the
undamaged floor surface. A scale or ruler is used to
measure the distance from the straight-edge to the bot-
tom of the gouge. The same basic approach is used to
measure height differences between planks. This method
is shown in Figure 4.27 opposite.

Alternatively, the inspector can use a type of scale with a
15 mm (5/8 in) protrusion, as shown in Figure 4.20
opposite. If the protrusion does not touch the bottom of
the gouge, repair is required.
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Fig. 4.21/Measuring floor gouge for depth only, using a
straight-edge and a scale (ruler). See Section 4.7.1.

B

Asrgrrst 2006 51 Specific and Unusual Cases

| -




L e —

4.7.2.2 Measuring Depth and Width of Gouges with a
Special Gouge Scale

The depth and width of a gouge can also be measured
using a special scale that is designed with a 150 mm (6
in) by 5 mm (3/16 in) protrusion on one side. The scale
is placed across the gouge with the protrusion face down
in the gouge and perpendicular to the gouge length. If
the ends of the scale beyond the protrusion on either side
rest firmly on the undamaged floor surfaces on either side
of the gouge, the gouge must be repaired. If the ends of
the scale on either side of the gouge do not touch the
floor (i.e., if there is space between the bottom edges of
the scale and the undamaged floor), the gouge does not
require repair. This method is illustrated in Figure 4.24.

FLOOR GOUGES

— SCALE RESTS ON FLOOR SURFACE AT BOTH SIDES.

ll|I THEREFORE REFPAIR IS REQUIRED _\
l'lll — SPECIAL SCALE WITH
A 5 MRA (316 IND X 150 MM (8 IN}

GOUGE GAGE

£ P

— SCALE CANNOT REST ON FLOOR SURFACE ——
! AT BOTH SIDES, THEREFORE REPAIR
| IS NOT REQUIRED

=

e e o B = oesall e 8
= =5 N ™ ~ 1

- : : e

. THRGE—— —c = :

SOUGE WIDTH——

Fig. 4.24/Measuring floor gouge for depth and width,
using a special scale (ruler). See Section 4.7.2.2.
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2.8 Measuring Damage to Understructure

Most damage to understructure can be measured using
the standard methods described in Section 2. WVariations
in this method are explained in the subsections below,
and are illustrated in Figures 4.25 - 4.30.

Since IICL criteria do not require repair of damaged bot-
tom flanges that are not cut or torn, most damage
measurements involve the crossmember web.

UNDERSTRUCTURE

IF WEB IS IMPACTED DIRECTLY

T EXTEND REFERENCE LINE

TO CROSSMEMBER END.

REFERENCE LINE

EXTEND REFEREMCE LINE
TO CROSSMEMBER END.

FLANGE

'_.__.

f \ REFERENCE LINE
sEnND |
\ WEB {(CROSSHATCHED AREA)

| FLancE

Fig. 4.25/Measuring damage to crossm
impacted directly. See Section 4.8.1.

ember web when

<
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4.8.1 MMeasuring a Direct Impact to a Crossmember
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4.8.2 Measuring an Impact to a Crossmember Web
from the Flange Side

Figure 4.26 shows another common type of crossmember
web damage. In this case, the web has received an
impact from the flange side of the crossmember. The ref-
erence line is extended from one side rail to the other
along the inside radius of the crossmember where the
web meets the flange, as shown in Figure 4.26. A meas-
urement is then made from the reference line to the
point of maximum deflection in the web. This is the pre-
ferred method of measurement.

UNDERSTRUCTURE

IF BENT FROM FLANGE SIDE, AND FLANGE
IS NOT IN PATH OF MEASUREMENT

Fig. 4.26/Measuring damage to crossmember web when
flange side has been impacted. See Section 4.8.2.

e
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2. 8.3 Measwring Crossmember Web Damage at the
Web Center

I sorme case, damage occurs at the center of a cross-
member web_. Figure 4.27 shows how this type of
damage should be measured. The reference line is
extended along the web surface along the entire length of
the crossmember. A measurement is made from the ref-
erence line to the point of maximum deflection in the
web.

UNDERSTRUCTURE

SECTION AT DENT REFERENCE LINE

Fig. 4.27/Measuring damage to center of crossmember
web. See Section 4.8.3.
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4.8.4 Measuring Crossmembers Bent in Two Locations
There are some situations in which the reference line
cannot be placed directly on the crossmember. This is
the case when the same crossmember is damaged in bwo
locations, such as when (1) both web side and flange side
have been damaged, or (2) the flange has been pushed
upward against the web so that a reference line cannot
be positioned on the inside formed edge where web
meets flange. In these cases, the “space ocut/measure
back” method should be used, as shown in Figure 4.28.

CROSSMEMBER

BOTTOM SIDE RAIL

CROSSMEMBER

REFEREMCE LINE

DAMAGE DEPTH D = S-m

DUE TO THE UPWARD MOVEMENT OF THE
DAMAGED CROSSMEMBER. THIS METHOD
OF CALCULATING “0~ INTRODUCES A
SMALL, BUT ACCEFPTABLE ERROHA.

—— REFERENCE LINE

Fig. 4.28/NMeasuring damage to crossmember when bent
in bwo locations (web and flange sides). See Section
4.8.4.

e
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28 5 Separation of Crossmembers from Underside of
Flhoor

¥ the wop flange of a crossmmember is pulled away from
the underside of the floor, measure the separation as fol-
S

4.8.5.1
mMark the web at each floor screw location.

4.8.5.2

Insert a taper gauge into the separation at each mark,
or measure with a scale as shown in Figure 4.29. Do
not insert gauge at other locations.

4.8.5.3

Measure the width of the gauge at the point where it
just emerges from the outer surface of the web. If this
distance is greater than 10 mm (3/8 in), repair is
required.

Note that the width of the taper gauge is not meas-
ured at the shank of the screw, but rather at the outer
web surface. Also, do not measure at any location
along the crossmember other than the locations of
floor screws.

WOOD FLOOR
CROSSMEMBER

CRITERION DOES NOT
APPLY HERE.

SENT FLANGE OF CROSSMEMBER
CRITERION APPLIES HERE
FLANGE-TO-WEB RADIUS

— - — — =

Fig. 4.29/Measuring separation of crossmember flange
from floor (at point on flange adjacent to formed radius).
See Section 4.8.5.
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4.8.6 Crossmembers Outside ISO plus IICL Tolerances
Generally, the bottom surfaces of the lower crossmember
flange is at or near the lowest permissible height allowed
in the 1SO standards. Since 1ICL allows an additional tol-
erance of 10 mm (3/8 in), measure any downward
deflection of lower crossmember flanges as follows:

CROSSMEMBER EXCEEDING ISO. ..

CROSSMEMBER
/ FLOOR /
— =

BOTTOM HAIL/—

4.8.6.1

Run a reference line inside the crossmember at the
top surface of the lower flange from one side rail to
the other.

REFERENCE LINE

10 MM (308 1Ny
BEND IN LOWER FLANGE

PALADCIN LI

4.8.6.2

Measure the distance from the line to the lowest point
of the top surface of the lower flange. If this distance

is greater than 10 mm (3/8 in), repair is required. See
Figure 4.30.

IF CROSSMEMBER IS BOWED OR CROSSMEMBER LOWER FLANGE
IS BENT SUCH THAT IT IS MORE THAN 10 MM (3/8 IN) BELOW ITS
ORIGINAL POSITION, REPAIR IS REQUIRED .

REFERENCE LINE
A

BENT LOWER FLANGE
OF CROSSMEMBER

L MEASURED DEFLECTION

Fig. 4.30/Measuring crossmember damage to determine if
ISO + IICL tolerances are exceeded. See Section 4.8.3.
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