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A f1€Id ln.g.ctlon .rudy of EoblL. hor.. E!. conduct.d fo! th. D.!.!tE.!t o! Holl.l.nB lnd
U!b.n D.v.IopE.Et. Th. ou.ctlv. of th. rtudy Er. to 6v.Iu.l. th. cru... of Eobr1. hoE.
probl.n. by phy.lc.lly 1nr!.ctlnt .v.1hb1s unlt. rt vlrlou. loc.tlons 1D th. Unlt.d St.t.t
A tot.1 of 257 ualtr !r.r. h.p.ctrd con.l.tln8 m.tly of moltl. hoD.. pulchr..d !y ItuD
.nd u..d.. l.4or.!y houtlnt lor vlctlD. of !h. 1972 Hulrl.crn. A3n.. dl...t.!. Ih. tot.l
nuob.! ol probl.u found r.. 3,528 lor ch. 257 unltr ln.p.ct.d. 0f th... plobl.fl., 2120
u.?. dlr.ctly !.l.t.d to 1n.d.qu.c1.. ln th. IISI AI19.I St.ndr!.I !o! Uob1l. IoE. o! th.
8b11. hoE .nforc.E.nE proc... (p1.n r.vl.x, c.ltlllcrtr.on of d..ltE., pknt rrtp.ctlon)l
934 u.r. loutrn. Drhr.nrnc. plobI.tlt, lnd 374 r..r. .tcrlbut.d to E ch.nlc!1/.1.ctrlcr1
rDpl1.nc.r rnd .qutpE nt. Ih1. !.Do!t p!...rtr r corDur.r Il.tlng of .11 pfobl.tr. Plut
photoglr9htc.xNpl.. or ob..!v.d DlobI.E .

Th. nubb.r of Eo!11. hoE . lnclud.d 1n thlr rtudy l. !!ldl t,h.n coDpBr.d to th. total
nuDb.! o! o6b11. hoa.. oor h u.. 1n th. Unlt.d 5t!t... AddltloE.Ily, th1. v.. a plobl.E
ort€nt.d .rudy rEd .lld nor .ttdpt to doctslEt th. t! ny area. of lltlgfactory @bi]e hoDe

Ksy tlorda: Enfolc€rmnl ploc€ss; fl.]d h.p€ctloDi hou.e trsr.l6r8; hou.ln8i Hurrtc.re Agn66i
@b116 hoE.; p.rfor@c. d6tai .l.nd!rd..
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In vlew of the present accepted plactlce 1n thls countly fo! bullding technology,
comon U.S. units of reasuremenE have been used rhroughouc thls pubttcatlon. In recogntrlon
of the poslElon of Ehe Uniced SEares as a signarory ro the Ceneral Conference on ei8hrs aod
l,leasules, vhlch gave offlclaI statos co the nerrlc 51 sysEen of unlrs ln 1960, appropliare
converslon facEols have been provided ln Ehe table belo*. The leade! tnteresEed in Mkln8
furthe.use of the coherent systeE of S1 units 1s referled ro:

SI Converslon Unl rs

NBs sr330, 1972 Edltlon, "!he InlertraElona} system of lJnltsrr

E380-72 Asr-Y Yetrlc Prrctlce culde (Aoerlcan Narional srandard Z2lO.1)

Table of Converslon ractors to uetrlc (s,L) Unlrs

Physical

Length

&ch2
foot2

1nch3

2.51* a 7o-2
3.048. x 10-I

5.4516r x IO-(
9.290 x 1o-2

1.639 x 1o-5
2.A32 t Lo-2

tc - (tF-32) /r.8
x - (Atr) /1.8

3.377 x 103

4.536 x 1o-l

1.482

8.073 x 1o-5

1.602 x 101

I.442 x 1O-1

5.578

1.761 x 1o-I

3. 155

i2
12

,3
l

TeDperature dlfference

n{ol8Eule content !ate

Themal conductlvlty

lnch Hg (5Or)

Ibr

Lbit trz

Ibu/ ft3

BEu/hf fr2 (r/lnch)

Btu/hr fr2 F

P/(Er$/hr ft2)

Btu/h! ft2

kg

kg/"2

ksl#e

ke/n3

l,r

EI(

TherEI reslslance (/(l,I/h2)

*Exacr valuei others ale lounded to fourth place
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1-0 Itrlrod!.tlon

1.1 YOBILE HOi{E I\TDUSIRY One of che soluEiois ro the louer-cost houslqg sholEage ln rhe

1,2 PROJICT oBJECTMS AID AP?ROACH. Recentlyr @ny lDdlvlduals and gloups have quesEloned

Unlced States today 1s the use of moltle hones as petuaienc duelllngs. ltolile homes re-
plesent one-flfth of all houslnB unlEs produced ln each of the last five yeals (1970 chrouBh
1974) and lncluded 962 of houses under S20,000 produced In 1971. The producllon of mob11e
hones lncreased dlanaElcally from 100,000 units 1n 1960 to around 600,000 units in 1973.
This groeEh has resulted prlM!11y flom Ehe moblLe hoqe lndugtly's ab11lty to produce ad-
equate housing ar 1de! inlElal cosr as conpared Eo conventlonal houshg, Ihe lEoductlon
of noblle hones 1s tegulated S9 che state 4nd 1oca1 1eve1. An exlsElng Etendard, ANSI A119,1
Standard fo! .qobile Hones [1]a/, has been adopted ln EoEa1, o! wlth 611ght Dodlflcatlons, by
45 srates for use 1n rcb11e hore enforcerent !rogra6.

rhe effecclveEess of mb1le hohes 1n providing safe, adequate and 1ou-cost shelter. ALthough
Ilfe-safety aspects such as quesElonable f1!e safety and s!scept1t111ty to slnd danaae
lecelve Ehe mst }ubllclty, funcrlonel cherecteilsrlcs eppe6! to be of broader concern ro
mobtle hore (mels. 1t 1s recognlzed Ehat che rcb!1e hore sqpply lrocess (@nufactu!1n8,
cranspoitallon, slElngq/) dlffels Sreatly fron conventional housln8 and 1s partly responsible
fo! sooe of thel! unlque perfomnce !rot1eG. UnfoltuanaEely, Ehere ls a linlred anoun. of
orgenlzed docunentaElon of these protlef,s Mklne 1t dlfflcult to plnpolnt shlch aspect of
the mobile hohe sulply proceEd @y be deflclent.

In response to thi6 lecoanlzed plolLem of lack of lnfomatlon, a prolecc fuoded by the
Delartment of Houslng and U!b6n Developnef,tsr off1ce of Pollcy Developnent and Research,
qas structured alolnd the followlns oblectlves:

A, Identiflcatlon and docurentatlon of the slgnlflcent soblle home pelfomance
prot1ere.

Deterolle the relatlonship of these tdentlfled probleE to plovlslons of tne
Alls1 A119.1 Stendard for qob11e UoEs, the nob1le hone enforceEnt process
(p1an leviev, certlflcatlon of desi8ns, planE lnEpectlon), ed durabillty of
Mterials (@rt 858e lnsurance concem).

c IdencificaElon of needed areas of research relative to lhe o!11e home sup!1y

f
I

To achleve these otlectlves the plolect wa6 dlvlded lnto thlee prlncrpal tasks. T$k I
e6s olganlzed to collect and enelyze lrotleE dara tn Ehe 6tructu!a1, el-ect!1ca1, heating,
p1uf,blng and tlansporraElon areas. the oblect of TaEk 11 vas to evsluate Ehe ceuse of
rcb!1e home plob1eE by physlcally lnspectlng ooblLe hooe6. Task 1I1 wM 6ur@!1ze the
daca obtalned ln Tasks I and II end detetulne lf e rel6tlonshlD exlsts between the ldentlfled
pEo!1eE, the stendald, and/or the enfolce@nE process. Refelence [2] outUDeB the data
acqulsltlon end malysls hethodology developed fo! chese tasks.

1.3 IM!_lM!!f!9!_ . stnce rhe desree of problen detall obEalned ln rask 1
verled consldelably, Ehe fleld Inspeclon of Eoblle hores sas necessary to dete@lne
6pec1f!c causes ard corsequences of the lelfo@oce piob1erc, Unlrs lnspected lncluded
those used by HlrD fo! teElolary houslng folloqing the Hurrlcane Agles dlsaster atrd noblte
hones fron lhe private 6ecto!.

Thls lepolt plovldes a descrlltlon and docu@ntatlon of rhe fleld !tupectlon effolt entalled
1n che completloE of Task 1I. The nuber of nollle hoEes lncluded 1n rhls scudy 13 sEsll
when conpaled to the tot61 number of Bot11e h@es Ds 1n use ln the Unlted Ststes. Addl-
tlonBl1y, thls sas a plobIeo oltented Etudy aEd dld Eot atteElt to docurent the Eany areas
of Eaclsfactoly Eoblle hme pe!fotunce.

!/ Refelences are 116!ed st end of !epo!t.

2/ S1t1ng Enco[Passes placerenE sad feveuDg the rcblle hooe oD tls foNdatlm, 1D6laUlng
steps, sklrtlEg 6od coNectlng utlI1ti4.

I



Bur€ru of Standard! mad. lt po..lblG to a.i.mble e flcld lnlp.ctton t€rrn thrt saB lnler-
dl.clpl1nrry tn nrtura lnd clplblo of plovldlnt !xp.!11r. !n many ph...8 of lh6 bulldrnt
proc..., th. r.rh consl.t.d of a prol.ct tilnlt€t - lEluclural .n8ln..r lnd flva oth6t h6n-
b.!. wlth.n8tn!.!1ng brckglound ln th6 f!.ld! of !u11dln8 ll1!t.rt!l., plutnblng, h€rtln8,
.l.clrlcrl lnd f1!6 tschnology.

!!lor !o 1nM.tlon of th. fl.1d lnrpGctlon t..k, tha 1ns9.c!1on t..r h€hh.rs vlslt€d
!.v.!rl nrnuflcturlng plrnt. ln o!d.r ro b.corn no!6 fanl.11!! l{1th th. moblL. hone con-
.tructlon p!oc..!. Alsor frc1l1t1a. ..t.b1l!h€d by HUD ln I"111k..-B.!!., Pentrlylvenls fo?
t!!htn8 of r.p!l! c!.r'6 that v6r. r.6pon.1b1. fo! nalntenanc€ of hoblle hoDe heetlnt,
?ludbtn8 ard .1.ct!1ca1 EyEtenB tr.!€ v1.1ted by the f1.1d 1ns!ec!1on teao.

2.2 FIELD INSPECTIoN TTCI0IIQUES. I1e1d lnspectlon EechnlqueB uele develo?ed ln l,ll1kes-
Barre for u.e ln both HIrD and p!1vete @blle hoc inEpecclons. Uot11e hobes 1n varlous
sreEe. of d13!epa1! at sevela1 locatlono alound the Vt1ke8-ls! u8ed to develop
fleLd 1M?ectlon technlqred, The condltlon of the unics varled froD choBe {hlch,ere dan-
aged beyond repalr Eo r1t6 ln Eood shaPe thar were belna kept by HUD fo! pos5ltle use ln
furure dl8e8tels. Inslection of severely deMged unlt6 @de 1t posslble Eo ob6erve stluct-
ulEI franing technlques, plu)1ng crees, vlllng teehnlques, heat duct assemblles and in
sulatton. Both desEluctlve end non-destrucclve lnspectlon procedures qele developed by
the 1n6?ectlon Eeam uE11lztng these uq1ts,

rhe "non-desltuctlve" lnspectlon plocedules used for the vast r6jorlty of noblle hones con-
slsted of a v16ua1 1n6lectlon rlth no perEatretrt constluctlon lercved. ?srtltlon constluctlon
could b6 obsened 1n uftrlshed closets, vace! he6te! cohp6ltrents 6nd fuhace enclosules.
Plunblng l,nspectlons pete conflned to the hot q8te! heate! compaltnent, unde! kltchen and
barhrooh 61nk and at raEher hookup6. Heatlng sysreD ev61u6tlon ws8 conflned to the fuinace
corpartEen! and !y rcDova1 of floor reglscels. The eleclr1c6l systeo could be evslusted a!
the ]o.d cetrter 6d by leEoval of srltch plat4 end duplex outle! cove!..

"Daltructlv." 1n!?ectlon procedurea lncLuded lhe Be1€cr1ve lercv.l of celunS psnels, {sU
pm.11n8 (1nt.rlor snd exterior), floor deckltr8 and underslde reath.! ba!!te! hatellal €o chat
ltructulrl frehlnS, ltrEulstlon, vepo! ba!!te!., elecr!1c.1 ,1!lng n.thods, end plublng tr...
could be tn.p.cted End o\.eralI qo?kn nEhrp evaluated. Ir was pos.1b1e ro use the rtd.stluc-
ttvarr 1ns?sctlo! plocedure on .l8htsen hobl1e hohes se! aslde for NBS use by HUD al H11k€6-
B.!!s, Whlls soEl6 of lheEe unlts !re!e dali8ged, host n€re 1n Sood condl.tlon and NBS was

8!.nt.d p.Ei1881on to ?erfom any type of dsstructlve evaluatlon dolri to and 1nc1udlng
corp1.t6 dl.Eintllng of the un1t. Sam!1as of natellalE Euch aE cablnet door6, tal1 paneung,
c.1llng fl!t.!1a1, elect!1c61 Bnd plusblng ?art6 and flxtu!6. {6!6 lenoved and reruhed to NBS

2,0 sumary of Field Inapectlon Proc€dureo

2.I INTERD1SCIPLINARY T!A\ APPROACH. Th. p!r3onnal capabll1rj.6. rv.llob16 !t the Natlonal

2.3 qAJA RECoRDING TECIINIQUES. 'Ihe dsEa recordlng technlqued u6ed 1tr the flelil lnBpecclon

2. 1.1 lnspecrloD Eotu€ Appendlx A contaim exdples of the lnspectlon foms used 1n the

2.3.2 ?hotoaraphlc Doc@ntet1on. To augueut Ehe ltrsDectlon dete and ro

effort rcre loth wrltten sd photogrsphlc. h6lect1of, forEB and phoEoSraphs along ulth avarl-
able @1ntenece data (173 of Ehe 257 ooblle hoDes) fomed the besls for evsluatiotr ot the
lndlvrduel @bIle ho@s eMElned du!1ns the fleld lnspectlon task.

field lnspectlon effort. a 6et of chese fotus wer€ ftlled ouc on each nobile htue lnspected
and lncluded unlt ldentlflcatlon, structurEl! !1ubtng, hesttng and elecl!1ca1 daEa. These
"check 1tst" t)?e fotus vere deslgned to obtalo as nuch lnfomatron as posslble vlthouE
destroylng or daMgtng conponencs of the nobl1e hone. Appllcable palaalaphs of the ANSI
A119.1 Standard sre lncluded sdlacent to each lEen on the elect!!c61, plunblDs aDd
hesElnt fomB vheneve! posdlble fo! refeience.

I
for future evalutlont a phologlaphic lecold of each Eoblle home ln3pecc1on,a6 @de, In
addltlon ro a phototisph to ldentlfy Ehe Eobtle h@e, photoa!6ph6 Eere taken of ANsl A119.1
scandald vtolatlonB, coEpoEetrt or Eysleb fallules snd any other unlsua1 condltlons lelated Eo
perfo@nce that exlBted on the lnrerlor and exEerlor of the utrlc,
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217 qere HUD Bulricane Agnes unlts locaced at l{llkes-Ialle. Since these unlts had been Enu-
iactlred at apploxiMtely the sane tlne and Mny ,ere tlansported over unusualry long
dlscances and had been sited under emergen.y condltlons, the field sEudy sas planned to
lnclude unlts fron Ehe plivaEe sector. Sources eere sought rhlch ,ou1d al1o, access to a
lalEe number of unlts at a single lo.atlon because of che difficulty of locatlng and airang-
lng InspecEloos of tnd1v1dual1y ohed rcb11e homes. A1so, iE was deslrable to have access ro
purchase speclficaEions and Mlntenance records of any hones inspecEed.

A prlvately omed rcb11e hoft park was vlslted 1n Lexlngton ?a!k, Malyland conslstlnA of 25
nee s1n81e slde unlts whlch had lusE teen lnstalled and occupled. These duplex retrta1 unlts
had been bu11t to a speclflcatlon establlshed by the !a!k ohe! and had unlque con6tluctlon
chalactellstlcs . lach unlt was dlvlded 1n!o two l1vlog area6 qlth sepaiate bath, klEchen
and sleeplng facl11tles. Dlscusslons wlth the omer and the park rulntenance staff 6nd the
Inspectlon of the only unoccupled unlt revealed no speclal ?!o!1ens othe! chan tho6e of a
loutlne MlnEenance natule.

Walren Alt lolce Base ttr Cheyenne, Wyohlng ras vlslted to obtaln data lhlch could be relaEed
to durabluty of nobl1e hores con6tlucted ln 191t2 and 1965. The naxlnun nunber of unlts
deployed at Cheyenne vas 246. lhe A1! Iorce uas 1n rhe process of rovlng Ehese unlts to
othe! sltes, !ou! of the 94 @tlle boDes remalnlng aE Cheyenne sere glven deralled lnspec-
tlon6. Malntenance leeolds for these 4 units, kepE slnce purchase, uele also obtained.
These unlts lhlch are belng used as houslng for faml11es of consElucrion personnel have each
been rcved lt tles over d average dtstance of 650 nlLes !e! rcve. The mbile hores sere
pulchased under an Atr lorce sPeclflcarlon and had been mintalned for the GovernEent by a
prlvate co pany. Constructton charecterlstlcs appeared to be sienlflcantly betre! chan
lresenE mollle hone constlucEion, posslbly as a resulE of the unlque Alr Folce procuremenr
and Mnuf acEu!Ins lequlleneats.

2.4 MoBILE llONIiS INSPECTED. I toEal of 257 Eobile hones uere fleld lnspecred, of vhlch,

3.0 Chalactellstics of Fleld lnslected lob11e EoDes

3.1 MANUrACIURING CIIARACTERI SllC S . Table 1 ldencltles the twenty-tro stares rhete

3.2 AXSI A119.1 STANDAXD COHPLIANC! DATA. Celtlflcatlon seals are aEEached Eo noblle hones

A p!1vete noblle hone !a!k cootaltrlns 200 moblle hones cnufacEured 1n 1971 and 1972 ,es
vtslted ln Monteonely, Alaba@, and 11 unlts {ere lhyslcally tnspecEed. These unltE were
omed by Ehe AIabaM ratu Bureau (not sEate afflllared) and rented to Alr lorce ?ersonnel
attendldg 12 week coulses at l,taNel1 A1! Eorce Base. 1. addltlon to 1ng?ectlon of these
11 unlts, Mlntenance records fo! one 12 {eek occupaocy peliod were obEained for aL1 200

FIve moblle hores belng rcdlfled unde! a HUD Grant for use by handlcapped students sere
lndpected at St. AndresE College ln Laurlnburg, North Ceroltna. TheEe uDlts uere oltalned by
rhe Collete fron the HlrD Aenes stockplle and pulchaser @lnteoance, and lefurblshnenc daca
f6r the untts uere av,tlable.

f
the 257 fleld lnspected 61rs uere Mnufactured. Ihe staEe of @nufacrure fo! Ehe
69 utrtcs could not be detetulned. Tables 2 and 3 indlcece rhe year of @nufacture
wrdth of all unlts 1n the ftetd lDspectlon stody foruhlch rhts dara ts av6llab1e,

188 of

Plgule 1 descrlbes the dlst!1butlon of rcb11e hones by Mnufacrure! fo! those unlls 1n rhe
fleld study. The EnufacEurei was knom fo! 232 unlr6 of rhe 257 unlts lnspected. These
232 unlts wele bu11t by 80 dlffele.t Mnufacturers wlth only 8 @nufactuelE supplylng Eore
th6n 6 unlts each.

by enforcerent offlclals to lndlcate that constllcElon of Ehe unlt colp1Ies wlth a prescrlbed
code o! standerd. Seals {ere found on 173 of che 257 unlts 1n the saE!1e, If, thls !e9orr,
1t 1E sssuned thac nobl1e hores -1th certlflcatlon seals wele constlucted accoldlng to the
ANSI A119.1 Standard for {obl1e Ho@s or a modlfled verslotr of that Scanderd 1n effect dur-
1ng the year of Mnufacture. Table 4 presencs the seal dara fo! the fleld lnBpected mob11e



4.0 Dara Analy.1. 1,{.lhodology

4, T PROB],F,M CATAi,OC DE\JELOPMENT BecauEo of the larte qusnElty of daEa belng collected' 1r

robleh level concc to ord.? the extBrln dete end doeg not
1

!ra8 necassa?y to dev.Iop a data handllng 3y6t.n uslng computeE technlquBs. Ths 5y.t6r
devl€6d conslat€d of a uEtltrB of porfoffiance prollems, a codln8 technlque to lecold the
ploblet,s 6nd conpur€! p!o8!arm lo oltan1ze and p!e36nt th€ data.

Th6 PerfonEnc€ Prollen Llst 16 orSanlzed alound lhree hajor suhBectlond End E nlscellaneous
6ub..ct1on, Th6 nob11e ho@ p6rforltEDce pro!1ens slgnlflcant to the plolect ale cstesollzed
und.! one of th€ th!e6 Elo! sub..ctlons tl.ted b€ld and 1ndlcsted ln flgute 2.

A. hoblsrds Re16!ed !o ANSI A119.1 Standerd fo! Moblle Hooes and Enforcerent

B. Routlna Matntenance lroblerl8
C, Allltanc. snd Equl!runt Plobleo!

Th€ Routhe U.lntensnc€ Sulsectlon 13 olganlzed unde! the €ahe Senela1 he6dlntd 36 Ehe ANSI
A119. 1/lnfo!c6@nt PloceBa SubBectton! 1.€., congtructlon, p16b1ng, heatlnt and electrlcsl.
Th€ Appllance and Equlpr.nt Subeectlon lE glouped by alp1l6nce; 1.e., furnace, ran8e, hot
{are! heat6r, rsf!18e!ato!, exha$e fan .nd Brcke detector. slnce cotrponetrtE of each appl!-
ance ale 11st6d, 1t wa. po.EM. to plnpolnt lh€ component lrobleh vrhore the detalI of the

A problem 1.v.1 conc.pc ls eD?loyed Ln the PsrfoBanca Ptoblsr Llst ro ot85n1z6 tnd a661Et ln
th. avaluatlon of Ehe d!ts. lltule 21IIuatrate. protlell 1eva1s 1, 2, and 3 and f18u!e 3

1.o1ate6 ANSI A119,1 (ConErluctton) to 1l1u6trate lsv€Is 2 thlouth 7. The !!ob16n sutinatlon
1t.t6 ln Alp.ndtx B lhor th€ probleE 1eve1 for each lt.m ttr th. last coltrdr and 1n .o@ c53e.
th€ probl6E I16t heE l6atr extended lo an 8th 16ve1, It Nst b6 lerob.red. horever. lhat

Thl! cet.Sorlratlon of p!obt6n! rl1or'. docwientallon of all hoblle hon pelfonisnce ploble .
sncountsrad durlng th! 1n3p.ctlon..

Ths ANsI stlndard A119.1/Enforc.n€nr ?locsss sulsectlon !ep!.s.nt. v1!tual1y the entlre
1974 edlrlon of the Standard [1], Flth codtng syDbolg be1n8 saBlgned for aPProPrlate
pa?agraph3. ln rhe case of rhe ?luhblng (Psrt c), Heartng (?art D) 6nd Electllcal (Pait E),
sectlons of the stendald, the palastaph nunbets and key vords aPPeer lt13t aB they do ln the
standard. constructlon (Pe!t !) dlffe!6 ln thst 1t 1s olasnlzed alound oalot conBtluctlon
conponentB, 6uch as !oof, {a11s, dools, ecc. Thelefole, so@ standetd Palagraph Duters
ehlch pettaln Eo sevelal cooponentg ale lepeatedt 1.e., veather leElst6nce. It should be
noted that rhe plob1eE lepotted unde! the AISI Standald A119.1/Enfo!ce@nc lloceBs Subsectlon
ale relaced elthe! to l.adequscles o! omlsslons ln the Standard 1tse1f or to deflclencles 1n
Ehe Slendard enfolce@nt !!ocess. No attenpt ts nade 1n thls rePott to deglegate the p!ob-
1e@ lnto these Evo areaE. Slch an evaludtlm e111 be Mde 1n a leter lepolE of th16 5e!1e8
shere the s18n1f1canc plobleDs q111 be exEElned tn Steater detal1 by conslderitrg a1L data
accuEulated ln the plolect.

one anoth6!.

A codlns Bysteh lJa6 developed ehtch faclllt6ted the rapld talulation of oolite hore Pe!fo!_
EAnce ?!oblen6. Esch lrob1m h the llst Eas repreBented by an alplanuhe!1c code qlth vhlch
ploblemE Eele enrered by a revlewer on a com?ute! codlns 6heet alon8 lrlth evetlable 1dentl-
flc6tlon lnfortuElon (Mnufactuler, s1ze, year of Mnufaclule, etc.) fo! each mob11e !ohe.

I
delheate ?roblee ereas. The noEt lo?oltEnt of these was a progr& vhlch Pllnted out slJJM-
tlon tables of the plobleB lelstlve to lhe levels {lEhln the plotlen 113t (APpendlx B). In
addltlon. the llosraE lank ordeled the p!o!le@ !y "flequercy-of-occurlence" wlthln each Ievel.

4.2 COMPmER TECSNIQUES. Date processlng plograE sere developed to process the daEa and to

5.0 Prdbler Sl@tlon TabIeB

5.1 ORCANIZAIION AND USE O! SUMMATION TAILES. Ii

lflcance to th6 lodlvldual

of lhe plot1e BulMtlon table8
tures 4t 5 and 5 tndtcece Ehe olganlzatlon



Figure4-lstthrough
ligure5-2ndthrough
Fisure6-2ndthrough

3rd 1eveI grouping of problems
leve1 groupinB of problems
Level grouplng of problems

Each grouping deals ,ich lhe sare probtens but progresslvely more detait 1s shom in golng
fron Ehe fllst through Ehe third 8touplng.

- A bllef descllptlon of the proileh o! area of concetu lnclud1ng rhe applo-
prlate part o! palagraph numbe! ln Ehe ANSI A119,1 Scatrdard.

colums labeled (A), (B), (c), (D), (lrofles), (z Eones), and (Leve1) ln fl8ures 4, 5 and 6 ale

- The code asslgned Eo ldentify a paiElcular plob1em

colum (B)

colum (D)

- The nuhber of ploblens chat have been coded rlEh the code identlfied
on that ltne 1n ColuE A. ReDorted lnfotfutton on the ?roblem has nor
allosed codinS belov Ehe 1eve1 of derall of the parEicular 11ne. Eor
exanple, tn fisure 4, consider probLen code NPL'I (?lumbins - RouElne
ValnEenance); U of the 215 problems sere recorded uoder Ehe general
plumllne categoly, ,hlIe probler descrlptlon alloued the renaining 199
problens co be lecolded wiEh greater deta11 (See page 53 of

- The suMttor of all ploblens at a dlsclete 1eve1. Ior exan!1e,
Elgure 4 shoes thaE the total nuDbe! of problens assoclated with Rourlne
ltalntenance is 934 ,hlch 1s mde up of the folloqlng:

PIunblng
550
2t6
t24

934

215 homes viEh problems x ln4 = qI.4Y
257 hores la sanple

- The8e enc!1es define the level of det611 of the protlen foi each

collms 1a!e1ed (Z 2nd) and (Z 1st ) 1n fleure 4 ale deflned be1o,

The nuEbe! of problens aE a glven level Is Ehe suMerto! of problens at
the next lorer level. As an exampler the nunbe! of leve1 1ploblems
(3528) conststs of the follodlns 1eve1 2 ploblens: 2120 ANst n.119.1/
Enforcenent ?locess problems, 934 RouElne flalntenance problems, 374
Meclanlcal/!lect!1cs1 Appllance problens, and 100 urscerlaneous plobleF6

Collm (E@s) - The values In lhls colum tndlcate the nutuber of noblIe hores ln the
sanple that had one o! rcle of the ploblens ldenEtfied on each llne
(235 moblle ho@s for Constructlon, AI,ISI A119.1/Enforce@nt Process, 1n
fis.4) .

Coluei (: Horo..) - !h. .nttt.. in rh16 co1ls 1ud1c6re lhe percenrase of the roral
nunber of rcb11e hones levleBed ln the senple ,htch h6d the
Droblem ldenclfled on each l1ne. lor exahple, under Consrrucrlon,
lNsl A119.1/Enforcenenr Ploces6, 1n flsure 4:

In frture 4 conslder Ehe exanple of rlconscrucrlon (coNs) - ANSI Standald AU9 . 1/nnforceDen !
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.c-gl!gn- (7 2nd) - th. .nt!16s ln !h1. coluM .!. th6 p.!c.nta8.. of 2nd 1.v.1 P!ob16n.
rhrt .!. .ont.tn.d .t th. rh1!d 1.vG1 of d.tr!1.

L.vr1 3 Probl.E . 730 x I00 .34.41
2t20

colulln (U l8t)

I.v.1 3 ?robl6E . 730 x I00 - 20.71
3529

cotlMB 1Eb.Ied (Z 3rd). (Z 2nd). and (1 1.t) 1n fku!6 5 ale d6flned telorr

coluD (l 3rd) - rhe entrl.es ln thta co]'m .!6 Ehe pelcenEateB of lr<l level problem3
whlch are contElnsit ac sach 4th I6veI of det611

level 4 ?rolleDs - 237 x IOO - 32,52

In f18ur. 5 con.td6r th. .xaDple of rrExte!1or lJslLs (EXT1,|) - CoDalructlon - rNsI standald
aU9 .I/ Enlorc.D€n I !roce86. "

- Th. .nr!1.. ln thl. colum .r. Eh6 p!!c!ntrE!. of llt 1.v.1 prob1.m6
th.t .r. cont.1n.d rt €.ch 1oE.! Iav.1 of d.t!11.

Level 3 ?roble@ 730

coluEl (1 2nd) - ?ercenteaes relatlD8 3rd aDd 4Eh teverE to the 2nd tevel of

Level a PlobleE - 237 X 100 - 11.22
2120

co1@ (Z I6t) - Pelcentaae6 rel,atlnS 2nd, 3rd, and 4Eh 1eve13 to the flrsE 1eve1

Level 4 ProbIaE - 23? X IOO - 5.72
3528

cotimE 1ab61.d (l,7th\- (7 5th). (t 5lh). (X 4th). strd lz 3!il

coluro (Z 7th) - Ent!1es 1n thls coluM sle p.rcentageB denotlnS lhe lortloM of

ln f1$re 5 con.lds! th. sxaD!1s of "Raln leak at l'ldblsne Jolnt (Rll@l.) - Roof SysteE -
con.tluctlon, 416I Scandard A119,1/Enforc.nonl Proca..."

7th lavet ploblai3 fo! .ach Eth l€ve1 p!o!1e8. ThiE coluElt tu hlank
ltr flgure 6 €1nc. th6!e ar. Do 6th level plobler.hosn o! lh13

(Z 5th). (Z 4ch), (i 3rd) - lntrles iE these colu@s lerale the
nuEber oI prolleM at a glv6n level to pleceedlDa leve]s (6, 5, 4
and 3).

- 2X
1

ro0 28.51 (coIu[n Z 5Eh)

100 - 1,22 (colu@ Z 5th)
162

100 - 1.1U (Colud Z 4th)

2 X 100 - 0.32 (ColuEn Z 3!d)

-2X

184
-2X

Ievel 3 rroble$ 73O
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5.2 DISIRIBUTION O! PROBLEIIS The sumacion of all 3528 protlehE altriluced ro the 257
noblle hoEe6 lnspected ln Ehe fleld sulvey 1s llesented in Agpendix B, These data ale
rank ordeled at leve1 2 ulth 60,12 of the ?robleG belng lNsI A119.I/Enforcement PEocess
connected, 26,52 lelated to Rourine rtalntenance, 10.62 1trc1uded unde! Mechanlcal/E1ecrr1ca1
Appllances atrd Equlpmetrt and 2.82 clas6ifled as liscellaneous ?!ob1ess. These data are
sumrlzed 1n table 5 and rhe probleB undei these min headlnAs ale dlscu8sed beloe. the
leferenced photoglephs tn Apperdlx C shoq constructlon detalls a1otrg slth ploblens

5.2.1_ ANSI Al19.t ENFORCEMENT ?ROCESS REI-ATM ?RORI,EVS . Those ptoble@ that could be
category coEPrlsed 60.12 of che

toral probleB. Of theee 2120 p!ob1ec, Ehe rank oldered dlstrlbutlon a6 suimrlzed 1tr rable
6 Is 710 conscrucclon, 701 pluntlng systeE, 409 heatln8 sysEen and 280 elecrrtcal systeF.

ro the AISI A119.1 Stendard forcerent lrocess

5.2.1.1 c6nstrr.tton A rank orderlng of constructlon proble@ EhrouBh level 4 can be
see! on page 39 r1th expanslons to a1l levels tabulated on pages 42 through 44. T6ble 7
shows the dlsEllbutlon of conscruction probleG by buildlng coEponenE. Of the 730 con-
structlon problero to&d, 32.52 were aEtribut€d to rrExte!1ot I,Ial1s" wlrh a dlstrlbuElon a6
shom on table 8. corlosion of exterlor fasreners (durab111ty) eas Ehe larSesr problen
aiea (flgures c-1, c-2 and c-3) vhlle veather reslstance-laln leaks (flgure3 c-5 6nd c-6)
eas seco.d and ualL claddtng ertachnenE (ftgures c-4 and C-7) pas th1!d. olher exce!1or
well lroblens ale shom ln flsule c-8.

the second noEt tloub1esore conponent was the "Roof systen" rhlch encohpassed 25,22 o! the con-
structlon probleE. 0f Ehe roof protleN, 882 {ere attrlluted to raln 1eaks, 1.e., lenetlatlon
of the {eEe! lesldtant memblane (see flgures c-9 through c-18). In th16 context, the res-
blane 1s consldered to !e the reta111c loof @te!1a1 and sealanls lhet fornE the cove!1ng
fo! the rool truss structural sy6teh. Flgules C 19 through C-28 ere exaEples of loof con-
structlon and sore of Ehe plobleos encountered,

"Pertlrlon wA11s" at 16.42 (flg. c-29 throush c-33), 'rTlanslt Consldelatloos" lI.ttt (t\E.C-34
Ehrough c-38) end "Uoo, sy6ter6rr 10.32 (fts. c-39 thlough c-52) fom the !u1k of rhe res61o-
lng conotructlon plobleEs, The te@lnLnq 4.22 of the constluctlon plob1em ere artllbured
ro 'rExterlor Doors," "$lndo{s" ald "Tledomsrr ad ale lllustrated in flguleo C-53 r}lough C-60

5.2.1.2 !!ELbE. The next category In older of frequetrcy-oE-occullence sa8 plunblng. of
rhe 2120 A,lSl AU9,l/Enfolcenent ?locess lelaEed problems, 33.12 or 7olere attrlbured
to rhe plunlhg systen (see ta!1e 6). A lank o!de!ln8 of plublns plob1eB Ehlough 1eve1
4 car he seen on page 39 slti expanglons to all 1eve1s tabulated on pages 44 rhlough 48,
Talle 9 otrImrlzeB the ?roblen o!de!. 0f the 701 !l@b1n8 problec found! 31.02 uere ertrl-
buted to the 'rtJater Dlstllbutlon Syster" qlth che glearest single problen area beln8 the
sate! outletB and aupply connectlons. rhese probleG rere corcehed rlth rhe absence of
adequate Erkln8 of the fresh sare! conneetlon a the lack of a cap for see11n8 rhe ester
1n1et. Other "WaEer Dtstrlbutlon Systen" proble@ had to do slth sare! heste! le]lef valves
and oullets, ftSules c-62 chrough C-54, coiroslon of plplna, flsule3 C-55 and C-56 and poor
uorkMnshlp lllustlaEed 1n flgures C-51, C-57 through C-72.

r

I

The lecond Eost plevalenE plulhg protleD area vas slth the "Diaina8e Systeo", uhlch encoE-
passed 21.72 of Ehe p!ob1eB. The mst frequeDE probleE eDcouf,teled eas the abEence of qulck
dlBconnect coupUnSs fo! the dlalnsge sysEeD. Thls vlolatlon Ehould nor be consldered
serlous due co the emeraency condltlons ttr r,ltlkes-Barr€ chat neceBgltated "hook-up" expedl-
eDce. Other dlalnate systei vlolarlons can be seen 1n flgules C-73 aad C-74 where negatlve
slopes of d!61n plpes ale plctuled.

h Ehe r'llunbtng Flxtures" sectlon (20.42 of problec), the tuoEt flequent lIo1erlon {as rhe
lnadequate floo! connectton of lollets! flgure c-79. A subrcrged ball cock flushln8 devlce
thal could losslbly a1low flush cank water to back flou lnro the lotable water sup!]y 1s
shom ln flgule C-78. olher problems we"e lack of eatelEightnes8 of showe! ata1l enclosures!
flgule c-32i and poo! eccess Eo hot wate! heatels, flgules c-80 and c-81.

"Ptotectlve RequlleEntsrrwele next 1n o!de! Elth 7.1Z,of the p]u!ln8 p!ob1en.. These vere
ettllbuted to lnedequate rodent reslslence, ftgures c-47, c-48, c-50r c-51 and sone fleez1trg
of p1!e8, flgule C-75.
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"v.nrs and venclngrr !.1!!.d p!ob1.i1s coiDrl..3.9I of th! pluirblng plobl.m. v.nt p1p.
p6netratlona of the roofin8 mhbran. {hlch do noE 6xEend above th. roof by 2 1nch6. .6 !.qu!!.d
by Eh6 ANSI A119.1 Standard can b. !e6n tn ft8ur6s C-14 and C-15. The Standard requlr.s v€nt
caps ro b6 lenova!1a without !6qut!1n8 lenovel of flashhg froh the roof, !18u!es C-76 and
c-77 are phototlaphB of a v€nt ca? thlch vtolat6E thls requlrenent.

5.2.1.3 &!!!f. Tha naxt catssory 1n f!.qusncy of p!ob16n occu!!€ncc was rrHeatlns Syst€ns.rl
of th. 2120 ANs! A1l9.1/Enforcam.nt ?!oca.! r.ht.d pro!1.,!3, 19.3: o! 409 piobl6na w.!6
91.c.d ln thls c.t.Eo!y. A lenk ordgrlng of hGatlnt plobl.ru thlough 1sv.1 4 c.n bs ...n on
pa8. 39 wlth 6xp!n.1on. ro all l6ve1. tabulat.d on pag.! 48 thlou8h 50. Th. "lt.stlnt Syst.n"
c.t.go!y hail only tllo llltn d1v1.1on., 1.., "Pl.p1ng sy!r.h!" wtth 51.3: of th€ problen. and

"Appuanc.!" $!rh 48.4: of th. probl.nu as .hown 1n trbl€ 10. Plpln8 ry.t.r. could only h
1n.pact.d at th. fumrc. conn.ctlon lnd und.r lho ri6t11. ho4. !1?1nB .y!t.rh p?o!1en !!.
lllultrlt.d tn flgur.. C-82 rhrough C-85. Th. El.ur. of fl.xlblc plprnt lnd lnad.quate
rod.nr r..tst!nc. of floor pcncntlet1on. rr€rs th. !lo.t p!.va1.nt probl.n..

Th. "Appllsnc€rr s.ctlon lncludGd th6 !1! dt.trtbutlon loltlon of tha h.atlnt systen. Defl-
c1.rc1.. ale .hovn 1n flgure. C-85 lhlough C-89 wh6!e a va!16ty of ?!ohlan! conceInlng
r€91!t6!. ard fl.arE ar€ 11lustraled. hailsqust6 ecce.€M11ty to hsat ploduclng sppuenc.s
congtltured 50 probl6n! rhat lrere Eatnly attllbulsd !o hot uate! heaters A3 shoFn tn
f,.gu?e. C-80 and C-81.

rhe reDaining p!ob1e@ ale shoh in flBure8 C-90 through c-94. rhe venElng probleM ele
vlolarlond of the Al,lSI AU9.1 St6ndsrd (flgures c-90 and c-91) but the locaEton of the
fuhdce theriostat (flgule C-92) dd che locatloD of furEace !e816ters (flgures c-93 and
C-94) ale not vlolsttonE 1n the 6t!1ct sense but Eele plevalenE enouth to be con6ldeled
ml8sionB 1n the Stsndsrd o. poo! con6tructlon ?lectlce.

5.2.1.4 !!CgE!SgL. only 13.22 of the total ANSI AI19 .1/ EnfolceBent lrocess Problems
wete electtrcar. Of Ehese 280 electrtcal problemB, 179 Pele catego!1zed 66 "tllrlo8 Method6,"
36 uele "Receltac1e outlels Requlled" and 19 vere l16ted under "Uate!!416 and EqutPDent. "
The lerialnlng probler eare attrlbuted to outdoo! outletB, llench Cl!cu1t8, lower Supply,
Croundlng and Bondlng, snd !1ghtlng Flxculqs. The !6nk orderlng of elect!1cal Ploblem
rhlough ths 4Eh level c.n ba 6esn on lage 39 ,lth a further breakdorn lo succeedld8 levelB
on pss6. 50 thtough 52. Table 1I .umallre. thete Probleo ateae.

r\,llrlng llethods" daflclenci6! ate lllu3tratad 1n fttule c-E End f18u!e. c-95 through c-104.
Ih. BlGetaBt .lngIa probl.rd u!6 loose outlGt boxa6, flxturea and 8t,lEch boxe6. The EoBt
praval€nr plobl€E utrd6!rrRac.ptacle Outl€ts R.qulradrr$ao 31nP1y the lack of' o! lmPloPe!
p1.c6mnt of, rece?racl. outl6tB. Ihe'ilat6!1a1s snd EqulpGnt" vlo1lttons rete all attrl-
but6d to the uls of aluDlnw lr1!e $1th st\'ltches .nd !€c€ltacleE not approv6d for ouch uae
(f1Bur. D-r07).

An ex.o?Ie of ptoperly 8loundad and 1ropro?e!1y tlounded pendant type I1ght flxtur$ ale
lllurtrat€d 10 flttrr€3 c-105 and c-106. Plgure c_l07.howE e loed c€nle! of a 12'x 60i
@b1la hole rlth an 1fl6uff1clent n@ber of branch clrcult. rhtch con.tltuteE an |NSI A119.1
Srandard vlolatlon.

5.2.2 RotnINE MAIMxNANC! f!p!!49. The 934 problem c1a361fled aB Routlne tlalntenance
are slouped e3 follow! 550 con€tructlon. 215 !1uEb1n8, 124 Elect!1cal and 44 Ee6tinB.
A rank orde!1nt of Routlne Malnlenance plobles. through level 4 can !e Been on !8ge 40
wlth €xpanEion to a1I levelE tabulated m !a8es 52 thloush 54.

hobleD€ In the constluctlotr alee tncluded extetlor doors (244 ot 44.42 of corurrucllon
p!ob1eD€), rirdoB (122 ot 22.22\, ettetlo! sta1rs (41 or 7.52), Psltltjotr doors (40 o!
7.32), sklrtlng (32 or 5.82), Iot sater hester conpslt@f,t (21 or 4.97,\ end blocklng (20

or 3.67). ?ledoDlrate proble@ slth exterlo! doors lncluded hardvare, Iurproper flt, and
gleBs breakage. Paltltlon door PlobleE vele 611 lelaEed Eo haldwale End thPloPe! flt.
lrlndow probleDo hcluded leBlazlug, halitwale, snd idProPer flt cauEInS wster and e1r 1e6k-
.Be. Eot vater heatet coEpsttEent PlohleE lncluded the lack of PloPe! therDEl hsulatron
snd repstt€ to exterlo! acce66 doo!8.

I
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The hajorlty of pluhblns ploblems {e!e tnvolved rlth water gupp1y plplng (79 o! 36.52 of
Rourlne ntahEenance pluobhs problems), flxtures (59 oi 11.92) and dlarnate !1!1n8 (30 or
18.12). I{ete! sulply plplns problems wele lanked as folloes; aeneral exterlor ?1Plne (64)
and exte!1o! flozen p1?1na (I8). other lroblen eleas hcluded leaklns, closaed or frozen
dralns, faucet asses!1y and flushlng devlce halfunctlons, ard the slte uater 6uDp1y.

The 124 elect!1cal prohlens rere dlscrlbuted as fo1lds; dlsEllbutlon panel board (55 o!
44.42\ , rc.eptaele outlets (33 or 26.('z\ | pN.t pole/1Ife1rne (1E or 14.57), svltches (7

or 5.62) and exterlor 1lsht flxtures (3 o! 2.42).

Ihe 44 hearln8 problec con6igted Mlnly of ges and oll sup?ly ?rprng conce!tu,

5.2.3 UECHANICA!/ELECTRICAI, ATPLIAIICE ?BoBLEVS, the 374 ploblen6 ln thla area ilere separated
uy applGncJiypii iu;ace (tBI ot 48.42 ot 611 Appll6nce plobleB), hot Eat€r hescer (82
o! 21.92), ranse (12 ot \9-37,), exhaust fan (2s ot 6-77), refrlseletor (10 o! 2.72), and
s@ke detector (2 or 0.82). A renk orderlnB of these ploblere through level a can be 6eer
on peges 40 and 41 r{th expanslon to 811 levelE tabulated on peses 54 thlouBh 55. The Mlo!
@IfDcElonlng coiiponent6 of the fumace eere the pllot (40), buher and blouer contlols
(35), fuel gun (32),theho€tat (21), end b1otre! hotor (4), not rate! heater problems {ere
Dalnly stth he6tlna e1e@nt6 (e1ectrlc), p1lot6 (Bas), and pr6ssure lel1ef valves. ?i1ot
]lght, teD?elature contlol and Ea6 leak probleE qele the EJor conplehts aEtlibuted Eo

5.0 su@ry comenro

A fleld ltrspectlon data collectlon effort ha8 been descrtbed uhlch had 66 lte oblectlve Ehe
ldentlflcatlon of robile hore perfotuance prohleh!. These dsts s1I1 c@pl1@nt the lask I
perfo@nce data and allos a deretulnatlon of Ehe cause and consequenc. of the problerB
,hlch rlll rhen be related to SEandards, rnforceDert atrd Durablllry s6pects of uob1le home
conotruction. A 6lque lnterdlsclPllnary fleld lnspectlon plocedule vss devetoped Eo effl-
cleDtly accuulate problei daEa. Conputer technlques sere used to ol8Anlze and as61st 1n
the eveLuatlon of theae data. The extenslve pholoSraphlc docunentatlon preBented 1n Appendlx
c 1s valuable tn lhts evaluatlve p!6ce63.

It is hportant to keep ln Elnd that the numbe! of unlts hcluded ln Ehe fleld sudey 1s
sml1 uhen coDpaled to the total nuftbe! of mb1le hones no, belng occupled h the U. s,
It16 6tudy concenlraEed on prohtehs klth nob1le hores rhac oaels ,ay not have evetr reallzed
extsted and does not leflecE the Mny ca8es uhere @b1Ie ho@ occupsnlE hsve b€eD sattsfled
plth the perforDance of lhelr uEit8.

9
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standard for uob1le H@.. (NFra 5018, 1973 lnd rNsI A119.1, 1974) ar. eve1lebL6 floE
Natlonsl Plr. Prot.ctlon a..oc1.tlon, 470 Atllntlc Av.nu6, Botton, l,{ao.achuEet!E 02210i
Mohlle lio@ Henufactu!.!. A..ocl.tlon, 14550 Ls€ Road, Chantllly, Vlrtlnla 22021; .nd
the Traller Coach A€6ocla!1on, 3855 E. LaroIE Avenue, AnahalE' Caltfolnia 92806.

P16lerE, J.H., cleene, I"r.E., Skod6, L.8., Stre€t, ll.G.;
Dala Acqulsltlon snd a5B1y€18 Methodologyi NBSIR 75-641,
WeBhlngton, D.c. 20234, Febru6ly 1975.

?erforMnce of Moblle Itome6 -
NatloD.l Bureau of Standerds,

IO
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lepolE po6s1b1e. Speclal thanks 6re tlv.n to Nls staff DEabelB eho partlclp.ted 1n the
leEulatoly and fleld lnlpectlon actlvlty end provlded 1nva1ub1e aaBlBt!trce 1D the data
reducrlon efforc dl8.u8sed ln th16 reporc. Scaff beEb€rs fr@ th€ Center for Bulldir8
Technology lncluded R. Be6u6o11e1, r. Fay, and H, Nie861ng. E. Builnick and J. scott of
the Certer fo! !1!e Re.eareh plovlded expertlBe ln !1!e ?rotectlon EnSlneellng lnd
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I1le outotaadlnr cooperatl@ of John Glbson, Dlrecro! of th€ Off1c. of h.rgetrcy Plepsredne6g
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A 6pec1a1 thankB 16 due to those prlvare and govertuenrsl olganlzatlons uhlch provlded iob11e
hoEeo for flel,d lEsp.ctton at varlouB locatlotrs sround rhe country.
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TABIE 1

NuDber of UnLts v.. Siete of Manufectura

!1.1d Date

No. of Unlt6

Aleb aDa
A!ken6as
Flotlde
G€orgla
II1lno1s
Indlalra
Rentucky
Merylend
Mlchlgen
Hlane6ota
MlBstsslppt
MlaBourl
North CaroLina
North Dakota
0h1o
Pennsylvsnl&
South CalolIna
TenneEsee
Texe6
Ut6h
vlrglnla
Wlaconaln
UnLnown

12
6

20
2

3
2
7

2
9
1

13
z
3

23
5

10
1
2

1
2

TOTAI 257

L2



Table 2

Year of Manufacture vs, NuDber of Untt8

Year No. of Unlta

!962
1965
1971
197 2
L913
Unknown

2
2

7
r54

1
91

Total

Table 3

Wtdth vE. Nunber of UnttE

l,lldrh No. of Un1!B

10
72

foot
foot

2
25s

Total 257



TABLE 4

SealB of CertlfylnB AgencleB I
ABency

fleld DaEa (257 Units)

fype of A8ency
Nunber of

sea16

Alabame
Florlda
ceorBia
Mtssl6sippi

Stete
State
S tate
State
State

40
2

5
3
7

TOTAI STAIE 57

3
10

Natlonqrlde Consumer Testlng Lab
Underlrrlters Lab

Thltd Per tv
Thlrd Partv

l'fi},A/TcAI/ Trade Assoclallon

TOTAL IITIRN PARTY 13

117

TOTAL TRADE ASSOCIATIOI{ 137

OVERALL TOTAIJ

Untts !Jtrh No Seals Attached?/ 84

207 (173 unirs)

,or* a"*sl/ zst

!/ Trade Associatlon - Moblle Home }4anufacturers Assoclatlon and Traller
Coach Asgoclatlon.

a/ Fleld Inspectlon revealed no altached sea1s.

y Exceedg 257 tteld lnspected un{Es because so,ne unlts had more than one
seel '

14



TABLE 5

SIJ}IMARY OF RXPORTED MOBILE ITOME PROBLE}IS . FIELD DATA (257 UNITS)

AIL CATECORIES

CATEGORY OF PROBLEM
LEVEL REPORTED PROBLEHS

MOBILN HOMES
WITE PROBIEI'IS AVERAGE MNBER OF

PROBLEUS PER UNIT
IN SAXPIENI]MBER Z OF TOTAI

IN SAMPLE

NIJI,,{BER Z OF TOTAI-

IN SA.MPLE

ltl,ISI Standard AII9.1/
Enforcement ?rocess

2 2L20 60.1 246 95.7 A-2t1

Routifle ]lalntenance 2 934 26.5 169 65.8 3.63

Ilechanlcal/E1ectr1ca1
Appllances & Equlpnent

2 174 r0.5 106 4\.2 l.L6

2 100 2-A 53 20-6 39

TOTAL 3528 1002

NO!E: See Apperdlx B (Page 38) for atldltloral detall'



TABLE 6

R.EPORTED A}ISI A1I9. I /ENPORCEI.IENT PROCESSES

REI.ATED MOBILE EO}IE PROBLE,{S - FIELD DATA (257 I]NITS)

ANSI STANDAXD
A119.I REEERENCE LE!EL

ANSI A119. I/ENFORCEMENT
PROCESSES R,EIATED

PROBLEMS

}IOBILE EG'ES
I,IITH PROBT,XUS

AVERAGE NT'}'Bf,T OF
PROBIII{S PER T]NIT

IN Sfi{PTI

NI}{BER Z OF TOTAL NIJMBER Z OF TOTAL
TN SAXPT.E

Part B Construction 3 730 34.4 215 9t.4 2.8n

Part C - Plumblng 3 70r 3t.l 208 90. 9

Part D - Ileatlng 409 L9-3 168 65.4 1.59

Part E El e.trical 3 280 t1- 2 t42 55.3 r.09

TOTAI, 2120 1002 a-26

ITOTE: See Appendlx B (Page 38) for addltloaal deta11.



TABLE 7

REPORTED ANSI A119. I/ENEORCE}IENT PROCESSES RXLATED MOBILE HO}1E PRO]]LEMS - TIELD DATA (257 UNITS)

PART B - CONSTRI'CTION

ANSI STANDARD AI19.1
PARACBA"H REFERENCE

PART B - CONSTRUCTION
LEVEL

A]ISI A119. I /ENFORCEHENT

PROCESS PROBLEHS

IJOBTI,E ]]OI,IES WITH PROBI-ETIS AVERAGE NU}AER OT'

PROBLE}{S PER IJNIT
IN SA.MPLE

NII'I'{BER Z OF TOTAL NU,AER Z OF TOTAL

86/B 7 Exterlor t.IaIls 237 32.5 t71 61 .3 92

86187 Roof Systen 184 2 \.2 112 63.6 72

B6187 Partirion l.Ial Is 4 120 16.4 100 38.9 47

B-App. Transit
Consideratlons

83 11 .4 53 20 .6 12

B5lB7 Floor Syscens 75 10.3 60 23.3 29

86lB7l B8 Doors Excerlor 16 2.2 15 5.e 06

R6lB7lBE l,rindovs I 12 LO 3.9 05

86.5.1 Tie.lorms 3 3 1.2 0l

T0IAL 130 tooz 2.91

NoTE: see Appendlx B (Page 39) for addltlonal detatl.



TAXLE 8

REPORTED ATISI A119. I/ENFORCEHENT PROCESSES RELATED IOBILE EOE PROBLE}'S EIEI-D DATA (257 T]NITS)

RANK ORDERED BY NIJHBER OF PROBLE}G . 86 & B7 - EX?ERIOR EALLS

ANSI STANDAXD 4119.I
PAIAGRAPH REFERENCE LEVEL

ANSI A119. 1/ENFORCEI.IENT
PROCESSES RIIATED PROBLE}IS iOBILE ltOI{Es I{ITE

PNOBI.EIIS

AVERAGE NI]T(BER OE
PROBI.EIIS PER I'IIIT

II{ SAXPIJ

NUMBER Z OE ToTAI NI'HBER Z OF TOTAL

B7,1 Durabiltty t32 55 -7 127 49.4 51

B 7.1 Weathe! Reslstance 5 57 24.L 37 t4. L -22

B6.5/6.6 Fastenlng of
Structural Systens

5 45 r 9.0 44 17.1 .18

86.6 Load Carryin8
Capaclty

1 1 -003

87.5 Heat Loss 5 1 1 ool

B7. 2 Condensation 5 1 1 4 ,o0l

TOTAI 231 LO0Z

NoTE: see Appendlx B @a9e 42) r$ addltlonal detall'

I
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TA}LE 9

REPORTED ANSI A119. UENFORCEMENT PROCESSES REIATED MOBILE ITOME PROBLEMS - IIELD DATA (257 units)

AIISI STANDARD Al19,1
PAXAGM?H RXFERNNCE
PAXT C - PLUAING LEVEL

PA.RT C - PTIJUBING
PROBLE}XS

MOBILE ITOUES

I|ITH PROBLEIIS
AITRAGE NI,IUBER OF
PROBLE S PER UNIT

IN SAMPLENIIMBER Z OF TOTAI NI]MBER Z OF TOTAI

CIl - Water Distrlbutlon
SysteE

2ta 31.1 r56 60-1 0.85

C12 - Dralnage SysteE t52 2a -1 a4 32-7 0.50

C9 - PluEblns rtxtures L43 20 .4 76 29.6 0.55

C7.1 - JolnEs and
Connections

105 15.0 58 22-6 0.41

C5.2 - Protectlve
Requlrements

4 50 7.L 45 L7 ,5 0.20

C13 - Vent8 and Venrlng 4 27 3.9 23 8.9 0.10

C5.I.4 - Prohlbited
FlttldS and
Practlces

4 3 0.4 3 \.2 o.01

C10 - tlengers and Support! 4 2 0.3 z 0,8 0,01

C8 - Traps and CleaDouEg I 0.1 1 0.4 0.0r

TOTAI 701 100.0 2.71

PART C- PLIJI,IBING

NoTE: See AppeDdix B (Page6 44,45,45 and 47) for addttloral deta11'



T.ABLE 10

RSPORTED ANSI A.I19 . I/ENFORCEHD{T PROCESS RNL{TED }IOBILE IIOUE PROBLEI'{S EIELD DATA (257

PART D _ HEAIING

ANSI STANDARD A119.1
PAf,AGRAPE R.EFER.ENCE

"ART 
C - PLI'I{B ING LEVf,L

PART D - HEATING
PROBLE}IS

},{OBILE IIOXES
I,IITH PROBLEUS

AVBf,AGE NI'}IBER OF
PROBI,EI,IS PER UTIT

IN SAT{flININ,AER Z OF TOTAI NI'IIBER Z OT TOIAL

D5 Piptn8 SyBteD 4 210 51.3 117 45.s o-82

D5 Appllances 4 198 48-4 133 51.8 o-71

D4.2.5 li Gas Safety Devlce 4 1 0.3 I o-4 0.01

TOTAI, 409 100.0 1. 60

NoTE: See Appendlx B eages 48,49, and 50) for addltlonal deEatl'

t



TASLE 11

REPORTED ANSI A119 . T /ENFORCEMENT PROCESS RELATED MOBILE HOI,IE PROBLEMS - FIELD DATA (257 untts )

ANSI STANDAXD 4119.1
PARACMPH RNTER-ENCE

PART E - EI,ECTRICAI, I,EVEL

PART E - ELECTRICAI
PROBI,E}IS

TOBILE HO}MS
T,IITH PROB].EMS

AVERAGE NIJ]AER OF

PROBLEMS PER UNIT
IN SA}IPLENI]I.IBER Z OT TOTAL NIN,IBER Z OE TOTAI,

E1l lllrlng llethods 779 63.9 to8 t 2.O 0.70

E6 Receptacle Outlets
(Loca tion) 35 t2.9 28 10.9 o-14

E5 }laterlals and Equlpnent 4 19 6.8 19 7.4 0.07

E20 Llghtin8 Flxtures 15 5.4 12 l. -1 0.05

E22 outdoor outlets 12 4.2 t2 4.7 0.05

E23 Grounding and Bondtng 4 5 1.8 5 1,9 0.03

E9 DlscoffIectlng MeaN 4 1.4 r.6 0.01

E10 Poser Supply l.l+ 0.01

E18 l,Iall SslEches 3 1.1 2 o.8 0.01

EI9 Receptacles 1 1.1 3 L,2 0.01

TOTAL 280 100.0 1-09

PART E - ELECTRICAL

NoTE: See Appendix B (Pages 50 and 51) for additional detall



50

70

50

40

30

IO

E

g

E

5

I

E

20

0 1-5 6-10 1r-15 15-30

IIOIILE HOI{E I'NIIS PER !ANT'EAC[I'R!R

trtturG l, - Dtstrlbutlon of xob116 ltoo€€ by !lanuf.cru!.! ln 81.1d Study

I

I
I
I22

over 30



+ LEVELI

+LEVEL

LEVEL 3

PROBLEM

MISCETLANEOUS
ANSI AII9.1

& ENFORCEMENT

ROUTINE

MAINTENANCE

APPLIANCE &

EOUIPMENT

CONSTRUCTION C()NSTRUCTIt)N FURNACE

PLUMBING PLUMBING HWH

RANGEHEATING HEATING

ELECTRICAL ELECTRICAL REFRIGERATOR

SM[]KE DETECTOR

EXHAUST FAN

AIR C(]ND.
FlBure 2 - orgarlzaclon of PerfoHnance Llst (Lewels 1, 2 and 3)



LEVEL 2 +

LEVEL 3 +

ANSI A1I9.1

& ENFORCEMENT

e LEVEL 5

LEVEL 6
LEVEL 4 +

LEVEL 7

CONSTRUCTION

Rt)OF

FLOOR
LOAD CARRYING

CAPACITY

PARTITI(]N WALLS
DECKING

EXTERII)R WALLS
CEILING

WIND[]WS
ROOF TRUSS

EXTERIOR DOORS

TENSION MEMBER
INTERIOR DOORS

COMPBESSION MEMBER

WEB MEMBER

I
T

flgure 3 - Organlzatlon of Perfonnance Llst (Levels 2 through 7) Por one subsectlon'

I



rIRST LE !€L SUHI'IATION:
ICIAL NUHAER OF 

'ROAf 
E'IS

N0.
,525

(^) (n)

SECOIiO INO IHIND IEVEL SUI{HAIIONS!

AI] S I SIANOAP O A I I9. I /EXIORCEI"E.]II TiOCESSES

(c) (D)

I Ot 2120

t2xD tlSr xofiEs lHorlcs

2

PART 6 CONSIFUCIION

€LEC
hEAI I NG SY SIE I{

?OI

240

33.1
19.3
t1.2

t 9.9
I r.6

142 55.'
,,

2

(

(E

0,

0l

o8 80

FOIJI INE NA I NTENANCE

I Ol

13.l

5ro

124

,8.9 I5.6

t1.2

al.?

!

3

2
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I]E,1I ING

a,

HICIANIC^L/ELECIRICAT ApPtIANCES -EOU I PIIEN T ( ol ,14 10.6

l

FUFN!CErriOr !,rRiCl5 0R Ott
HOT IAI FF I]EAI EFS
RAI.IGE - GAS/E!ECIRIC

SXOKE DECTOR
ELECTRIC SASEBOARO HEAIItlc UNI IS

191
2At
I rl

2r.9
19. 3

zo.2
t3t

a2
?2
25
t0

1
I

' 5.
3.
l.

5.t
2.'
2.0
.7
.t
.l
.o

2.1
.0

2.0

77
52
!6

3
I

qa 20-6

l
3
a
l
-,

1

z

0

t
2

tl

!{rsc I,IISCE!T,ANEOU S 100

T0TAL uUriBEC 0t r{oBILE HonES 8EVlEllE0 . 257

Figure 4 Typjcal Probl€m Summation-Levels l throush 3
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Appendlx A

Fleld In8pectlon ForEs
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bt. of IruP.c.lon

-Nurb.. 

of 4x1es 

-

Type of outrr8aer Z xeEber

- 

C H"'!"'
__ Op€n seb Jorst

1

lie.al Udaer lrar Da@ge
Mol6ture Ba.rler Da@Be

2. xall Fraotns

Elterlor l,J.lI
hLertor l{a1l

l. lloor Fladnq

n of SvsLeE

_ Bosstrlna
Pe.!ed

Roor cotutructron (checl)
_ CelllnA X!rerl.t
_ Vapor Barrter
_ INUl.t1on

n of 1tu.5
: r!"uutr""
_ Vapor larrier

elal Covellna

- 

rreesed wooa

!( !l 0(LI

AR

_ llaE. Spread



0.9!Es4

Co@nt.r

Y..
lu.r.d !rt.!1o! r..!.u.rr
tr!.rto! Llu L.lr

cood _ (No obrlrucrj.o )E.rl _ (0t.t!uc.tor.)
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HUD N..

1. DisLributlon Pr el ln,x (Prrr E-9 - 10)

thtor€ Rrtinr: 50 - 60 - 100 - 125 - 150
9 locor€d l ronr third oi lro.rir i Ycs
2 f,inihuri 21 in, lrrn floor: Yc5
3 llintBua 6 in. clcar sp3cc in lront: Ics

l0
9
9

9

I 3. Br.nch Cir cu i !s

_ Coppet

4. Re.eptacl€ outleLs Rcqrtred (ParL f-6)

Uearherr l8hr : Yos _ No _

4-15 lltp. circuirs
2-20 Ahp, Cir.uits

6.1

5.1b
6.1c
6. td
6.2

RccepL.cles Atproved fo ire uscd
!,:xinub 12 16oL spccln8:
Co!tr1e. tops in Iirchcni

^djacent 
!o r.fri8eracor and ranSe

Built-in vani Lics:
CounLer rops Utrder a1I cablners:
ui!hin/adiacerE shou€r/rub sDrce:

0utslde Iixture: yes

5, lrlrlnA:l'thods (parr E ll)

11.3
11
ll
1t
l1
1t
1t

Nohet, cable eiLh nohet. boxes:
ouEleL boxcs flush qtrh surfa.c:
Boxcs sec!re1j_ fas L.ncd:
Contitrued sh.arh beLke€n boxes:
Cable rhru sLuCs protected I

,Cab1e sutporEed vithin 12' boxes, etc
Supporr nonEct. .rble 8":

5

1

9
lo

It8hrltrr:ItxLure (Pa!L E-20)
Cetltns llxrure secrrely tasrened

6. Hot ]laLer tleirer Fn.l.s.ia
A. Acccsslbtllrv

B. Enclosure c6ns tru.Lion
Untlnishcd (backsidc of panellne, extoscd s.!ds)
PanaIc'l - Thi.kness
Cypsun linllboar.l - I-[ickncss
lnsulirlon - F.i] backcd

Cablc ..ross l;'"!l d.or: Y€s

3l



t. !$!.
llrrlo llrnnd
llod!I lio.
tual __L.l'.0.
Claat.nc,rrr uvrrhorJ Dl.rrn.! ro Crrblnott

Exha!.t Hood (Ya. or No)
chairllls oa lnjliciit cnbtnc!!! lr. _

Xo

8. .ls.l:rJ11.',!'sr
Nrilll Brrn'l
lloJrI N$.

EI.c.

1

32



1,. Hcalinq Svr t.n

orr

BTU

Capsci(y _ BTU

fieartnE UnIr Enclosure Con5truc Lton

certlflcate: Yes

llpe @tertal od slze

Unfinlshed (backslde of pane11n8, expo6ed studs)
F.neIed - Thlckness
Cypsus Eallboard - Thlclness
lnsulltt6n - F611 b:.I(ed

3 ft. or @!e floo furnace
Eloo! reslste! r/daDpers

S@oth rlser connectton
(s. r
(6.4

.1.1) Coobust. lntak. rodenr proof

.2b) Draf.hood alltned & secured

2. ruel ButnlnE ApDlrances

I

c

InforEtton on clearances,
1npur, erc,, 6ttachcd to
.p9llance (6.5.l,)
aype of fuel DrLed on ea.h
fuel D!rntng appllarce
(6.6.2)

Appllan.e accesslble for
lDspecrlon, rcpat!r replace-
@nt E/o reFvlns conslruc-
tron (6.7)

trlllt AC

33



(5.1.10.1) suppry locatlon on r'A'r lr.!r.
t8" (loD !o.dsld.(5.l.rl) lLltal cl8 a! 8r. .upply con.

(1,1.2.2) rrru. conn.cror! ur.d outdoor.
(5.1..16) cr! ptplnr ur.d (or .l.crrtc lround(5.1,rE) 

^d.qudt. 
910. hsn8.rr l'.grporr.

1, out.td. V.nlhr

l. !P - Nrcurrl C5. Plr(trr

loot JacL .!cur.d

Gant!:

La
_ Xo lool tn.p..!!o!
Io lb! t..n

llo

,\rh.c. v.rt !6ot l.cl
l.ct!.d

llIU d!.lthood .li8n.d/..cu!.d
lool J.cI ..c'r!.d

Vc! t.rE1n.t1nt cnd.r DblI. hoE
3 lt. o! @r. lro! .lr 1nE.k.

tooLtnS tppl. v.n. ,1rhh 1.0 lc.
llrll
C.Ut!8 _
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l. Approvkd Marprlalb (T6ble c-I ADDendlx cJ

]. uater Dl.rrlbutloh (Par. c-u)

2- PluDbtDs Fsctltli€a

4. Ho. H.r.r 8..t.r (11.3)

at Iea6L one uater c103.t
Ac le.sr One l-6va.ory
l. I?asl One Kltcheo Sint
AdequaLe U€sher Drah
AdequaLe Uaoher sa.er Supply
Acce66lble Faclll.les

lltnltu! Stze PrprEB (I1.I.I)
l.oper l,Iarer Connec.loE t c.tloE
(1t,2-l)

B6crf bu ProLec.loD (11.2.2.1)
Mequate .1r 8.p. (11.2-3)
Anrl-alphon B!I1 cock (1r.2.6)
Dt6hva6her (1,1,2.4)
c1oth.6 s..her (U,2.{)

!1!!1!E

lndlc.tl6a of Excernal Corrostoh
Indlcatlon of Proz.n l,Jat.r Plplng

IDt.rlor Acce..
Ert.rlor A.c€..

_Nor lcce!.lbl.

&!

I
I

5. Dr6lnaae Sy6Eeb (?arl C-r2)

vatv.(.) TtP 4.1&l (11,3.1.1)
AppEoved E L16ted TtP v61wes

(11.1,r.1)
Proper loc.tlotr T6! V.lv..

(1r.3.r.2)
Proper locallon Re1l.f Valve

Dr6h (11.1.1.3)
rhrea.ed End (11.3.1.3)

Terlnated tn floor

Prop€r r6catlon (12,2.1)
EEoper Cl.araqc€ (12 ,2,2 )
Ho6e coupler (12,2.3)
cap and chaln (12 .3.3)
l{ln. 0ut1eq Size (12,3.3.3)

Ploper Trap Am letrBrh (1,2.5,1)
Adequate rraps (8.1)

lrap Arb crade (8.1.9.1)
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R.@v.blltty o! Ir.p. (8.1.9.4)
Acc... to B.rlrtub Sltp Jotnr

con.ctto. .nC lr.p (t.r.1)
Dt.hr..h.r Dr.tn Arr C.p (9,2.3)

croth.. L.h.r (9.2.4)
hoD.r Dr.!n (t.2.1.1)
strDttDtD. Dlh.ton. (9.2.a.2) -------
ft.c io; sr.adDr.D. (9:2.{.2) 

-

v.ni.d st.ndDiD.-Ir.D (9.2.r.2)-
&c...tbl. St.ndDlp. (9.2.4.r) _

t D. of t$l P1D1nt X.E.!I.I.
ll3

V.!t. .rd V.nltEr (P.rt C-13)

X.1n v.nt ltlou8h r.of (13.3.1)
Indrlrdul v.6!. (13.3.2)
lndlvtdqt v.n! V.tv.r

Ad.{qr. E rlronr.I v.ar.
rd.{u.t. v.trt T.n ( 13.5)

L.t.r Tt8h! rl..rrtn8 (13.5.2)
rd.bl. V.ot c.D. (U.5,2)

!9.!!! ilor s..n

7. Prot..tlv. f,..ur.

Pror.crro ol PtDraa/c..th.r
Pr6t.ctt6 ot ltptlt/lo.d DoB.

C-.!t.:

t
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Perfotuance Problen Lis! and Rank
ordered Sullmatlon

Appendlx B

I
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NO. rTrH !6rH I'rri t4TH !3iO

fIITtNGS FON SCR6T PIPE Tfl^IEEI^fS
JOIXITG COPP€E IUAI C IO TKNE'OED
o€rEcrlvc ftr! IxG

Grro€ oF afltlolirlr DR^trlGE Prernc
F t rIr.xc coxxccTlox

TOILET COI{XECIIOX
SIZ€ OF OTTIXACE PIPE

frxIUiE ror0
- r-rr2tr I ro l frr(it{ PrrE orr - 2.. . or ioRE Frx,'i ilr ol^ .tPE for IorLEIs

TEI.VtiIEO DRTIT'TGE 5YSJEI
HORTZOiIaT ?lPrXe
SrrE - pIPr,rG lrio ru s€e 0r rrxruREs
I€NGTH Of rRl' lf,i trlslE c-31

oFFSETS rl|o OelrtH FrIiI{GS
CHAIIGE5 II DIIECIIOII - TIIIIIlC IYPES
HmrzoHrrL ro v€Rrtcrf
i( TIOXTAL IO lir)RlZONI^L

I

1-1

2.4

.2

1

ct 2-3.1

2

FrooR corliEcTr(
IOTLTI FIIJSHITC DEVI€ES
IOITEI DESIGi

- FLUSH ITXXS
PRorrBrrEo rorrtrs
rTIER CLOStI

g^TCRIIG8IIIESS OF JOINI AI DRAIN
ITIENIIGfiIXCsS OF SI€IEA / EI€L

PREfA6RICIIEO'LUHSIflG FIIIUiES
CIOIHES rlSBING TUCHIIIE

sIANOPIPT S'ECTFIC^IIOXS

PTOHIBIICO CONXE'IIOXS OF ORAI Ii

coNxrcfloN r0 0eAr N
OROHIBI'€O cI)IIIiECII{,{6 OF OFAIN

GEIiTRAf REOUI R€fiENY

'IIIUPE 
Coi'iECI ION

corfErLro c o.rna rroNs
D19ECIIDX^L FIYI II{G
IIiSIALL^IIOII OF PTU'IEIIIC F I'IURES

JOrXrs . collxrcatorrs/rrGHr r6As, HArER

Lt.2

42.1
t.5
!.2

2

5 a

r--i r- c7.1.1

FIII IN6 ANO JO INIS
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EIGHIH LEVEI SUI{ITTIOIIS

rRrP9l. c3.1.9- !
rRA992. C3.I.9-2
rRrPg3. C3.1.9.r COTEETTED ' rRlPS
rFAP9a. C3.l.r.a i€,iovlarrtrY oF rR^9s
CLOI CTEAN(I'I OPEXIXGS

c3.2.r (oc^rtoI of clrmoul FIttlr{Gs
C6.2.I.I THENIIiSI'LLCO
44.2.1.2 IH€RE Ir,rsrllt c0

LOCF3. CA.2.r-3 USC Of CrElXrrC rOOL
ACrC I(C€SS rO CfEliOUrS

iAIEAI&
CDES C3.2.a oCSIGT{
@

NU. ITTH 16TH I5IH t{IH t]RD

.0

I 2lo

27
II
I

2

t

27

?

t

lo.5
2-1

2

2

2

1

D5. r. r
05.r-r.I

crs PlPlNc srsrris
RODE I RESISTAXCE

IOCAIIO OF GAS SUPPLY CONNECIION
TP_GA5 SYSIEXS

5-2

rorrrrfrcrrlox oF cls surpty c0NNEcr tor
Hrxcres rxo SuPPoRr s
TPPLIAXC€ CONTTCIIOI{

FTETIBIC CONNECIOA IhRU UNOERSIOE OF U

X^IERI^LS - U5ED/REPAIREO OEFECIS I
coRRosrox oF iEirl s
fIITIIGS FOR CAS PIPIN6
sIE€T ()9 TiO,,6HI IRON PIPE

PIPING OESIGN. LP GiS/I{^TUR^T GAS (
CROSS OV€R FOR GAS PIPIIIG

GTs PIPC SIZIrc TIABTE D-2. PG 71]
JOrXrs foi cls Pr pE
JOIIifS FOP IUSTiGplrr JoIxI co,rPour,ro - scREr Jor rs
C(IICEALTO IUBIf,G INsIO€ gALLS. FLOOP
COICETLEO JOINIS
G^S SUpPLY CONIECTORS (

ELECITIC L CiOUI{D
prPE co(rpftics rNo ux roNs
IESITI5 FOR TCAK^GE I

BEFOEE TPPf IA]iCES
ARC CONIIECIED

OIT PTPIIIG SYSIEX I

hIICRIAL . NO USED TiD/O* REPAIRED I

05-1.

05.I. r2. t
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CIGfiTi TEVEL SUN'4AIIOXS:

EXIERTOR OARTT-FURNACC.tTIEA hETIER

to. !7rH t6rB loriEs lrI)HEs rEvEl

25.6
55

2
2

7
I
I

22

2l

I

.trEDF tusEs
clrculr aREr(Ei5

R€CE'IICAI OUILETS
XERO qJI D@R

XfLF LTGHT FIXFUN€
r mrelon

N€RF FICEPLTTE
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N€EF EIIERIOR IIGHI FIXTUTErEi--fi-liii6e-[T6liTE-FiTiln G s
fi Ei-----------tT=Cl,RE-ryrl-r^cH-E-NESi Sriv tCC

rEE-_--------6EIECE?iIEIirffi-rFUr.rroi

2-1

tlt

t1.2

1

!!84_ nooc Jrc(

fuftacErHor llrrGrS ff orr

. APEO 
'rCCHrrrCrtrElCCTRrClf 

lrPfrlxcEs -EorJrpxErfl I ot t74 to5 4r.2 2.

prt{rrlEtEctnorrc rGt Ir to{

cor{TRofs vr!YE

ox,/oFF E,iEiGEriaY srtrcff

t2-,
12.l

1.9
a

2

22-L

5

3t
2l

I

l2
rl
o

1r.5 r?.1

1t

tl

AFFL -I3 E^K



5

:

:

t

a3
EE

tt



I

3
I
I
u

E
-,tdl:

I

7

!

1

H

8

EE;a

! l
.t

5

E

I

f,

8fi t

!

rl
il E

e 3t

,,JJ,***

.E

I

s



I

Appendix C

Photographic Doculoentatlon

I
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I

|l

Flaure c-l Exterlor WeIl fasterers Whlch Have

cortoded snd llorkeal loose

a ,

a

Flgure C_2 Ruated Exterlor fsateneta

58



I
I

t

p-

!,a

Flgure C-3 RuBled Ex!e!1or Fagteners
Causlng Stalnlng of sidlng

I
I

Exterlor trasteners Pu11ed
Throu8h Exterlor Sldlng

Ftgure C-4

59



I
!
I
I
I

ll.gure C-5 wate! Stalning A! llall-Flool- Due to

Rain Lesk Thtough Exterlor uerr

I

,6r

I
I
I
I

I

:
I

I

I

I
lr,

Flgule C-6 Raln Leak Slainlng at
Extefr.ot Doo! 50



! rgure L-l Buckled lrterior Wa11 Paneung on Exterlor Wal1
Due to Water ?enetraEion of ExEerlor Sktn.

Flgure C-8 No Insulation in ExEerior l,lau Stud Space

, and Unprotected Electtical Wlre Runntng
' Through Norched Stud 61



Fl8ure C-9 lleler Slehed Celling M6lertal
Due to Raln Leek

t
I62



t

F18ure C-10 Demeged Metel Roof A1lowlng Raln Leak Wlth
Re8ultlng Danage Showr tn llgur€ C-1f

{F,b

Figure c-11 Water Darage Eo Celllng Due to Rain
Leak at Roof MeEblane Join!

63



{e,

k
Fl8ure C-12 Hater Danage lo celflng Due lo

et Vent Stack Penetrallon rhrou
Reln Lea
gh Roof

I

'ia,i::1n

ADDlication of Coeting MBtetlal'!o vent-pll.ii"tro" 
tD Roof to correct Reln LeakFtgure C-13

64

Steck



Flgure C-14 Rain Leak at F1esh1n8 of i

PluDblng Vent Plpe

.&i
1{:,

1ii
rl1,

Flgule C-15 Raln Leak at ?lurblng Vert Ptpe Ilashtng
l,ocated at Jolnt of Metal Rooftng. A1so,
VenE Plpe Does No! Penelrate Roof Coverlng

65



t"

s

Flgure C-16 UngaskeEed Eeatlng VenL PlPe Attached wiEh
- Sheet MeEaL Scress to Metal Rooflng

t

F1cure c-17 Appllcatlon of coetlflg MalerlEl to RePelr
" u"ler Leak at TIP-ou! Joint

I

I
t
I
I
I

66



u!lff I

I
xl
:
:

ll

I
I

!

f't8ure C-I8 Localion of Reln Leak
at Tlp-out Jolnr

i

Flgure C-19 Bouslrltrg Roof Truss Cut for
Passa8e of Furnace Vent

67



FiSure C-20 Coopresslon and Tenslon Chords of BoIrstrtng
Roof Truse Cut for pasgage of Furnace Ven!

racl&iiiae,laea*q' __'.'-_

Itgure C-21 Deflectlon of Cel1lng Indlcatlng Fallure
of Attachmen! to the Roof Truss

58



Ftgure C-22 Insulatlon Uisslng ln Roo SyateE. Note
IGtal Rooflng Loosely Lylng on Roof Trus6
Uhich Uou1d Ltkely Resulr 1n ,,Roof RuDbIe"
1n t.Ilrdy Condttion

\r"fr-
.,rraffi
3'

qM,,'
Flgure C-23 Inaulatlon Cut Short at Junctnre of Roof

Trusa and ExtertoE Wa11

69



ltgure C-24 lnproperly Crlnped Metal
[embrane at Roof Edge

F18ure C-25 Clack 1n crlnped Steel Roof
MeDbrane-lleteE Leak Potentlel

70



e-&

Flgure C-26 Crlnped Steel }IeEbrane at Change tn Slope of Roof

Ilgure C-27 Rustlng Steel Rooflng ueEbrane Near
Whlch Have Been Coated Wlrh Roofing

I &

I

1t

Roof Penelretlona
Sealant



I

Ilgure C-28 Fellure of Celung/Roof ?!uss Attechroetrt
es Indlceted by Sagglng Cellln8

Ftgure C-29 Loose Interior Panellng .o Wa11 Franing AttachEent
At Intersectlon of Exrerior Wa11 and Cetling

1Z



Figure C-30 Dlstorrion of
Door _ Due Eo ,1n ft.io. p".ai.ion i,ll.tunoercarrlage DamaAe.

!:

il
'|

Flgure C-31
,':#":T:.i5 i#l:i:,"i":;::,;ionewaf 1 s,ruc,ural



i

!

I'1eure .-1) Dislortion of Shower Enclosure
''- ,.r, Due to E{fects oI Molsture

iili:',":: 1l'H::'i,.,ii:i1""'.'""

I
I

Flsure C-33



nLI
&

Figure C-34 A-Frane Aseenbly and Outrlgger fallure
Resulthg In Danage to Mob1le Holle - Exlerlo! Vlew.

&

a
Itilt-.
Y

I

re

Flgure C-35 Result of A-Itame Assenbly and outrlgger
fallure - Interlor V1e\r Looklng Toeard Tongue- 
End of llone Sho\rn ln Flgure C-34,

75



':t;,:a1::a

Flgure C-35 A-freme AssenblY Fallure

'r*a aI
I:at

Ffgure C-37 Longltudloal Menber Fallure'

16



ia&*Hi i

,ri&il*:

FtguEe C-38 VIee of Uflderside of Uobl1e Home -
Eeld la1lure of Open lleb OutrtgBer.

77
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I
Flgure C-39 Buckled floor Coverlng at JolnEs

of Floor Sheelhlng

c-40 DaDaged lloor Covellng aE

T

IFigure
En!rence to

1
Bedroon

8



ll

Flgure C-41 Darnaged Floor Coverlng

Flgure C-42 Buckled trloorin8 aod Coverlng Due ro Dlsrortlon
of Floor Systen Caused by Unaercarrtage DaDage

i

79



4r

Partlcle Boaral Floor Ilecklng
DaEage Caused by PluDblng Malfunctlon

Flgure C-43 Buck11flg of
Due to Water

t-

Daroa8e to BoltoEboard on Underslde of Moblle Hone
Exposlng Floor Insuletlon Resultlng in D1nl.nl6hed
Rodent Redlstance and Excesslve AIr Inflltretlon.

Flgure C-44

80



I
t

Flgure C-45
;:l::";::*.iT;l:1,::.'".

CoEbustible Materlal on Hot

;i::: 
r"..", coDpartEEnt

r
I

Figure C-46

81



Elgure C-47 Fallure of Fsslening of Botlollboatd
to Underside of Floor'

,
.tt

&

Fallure of Festenlng of Botlonboatd

to Underslde of !1oor '
FiBure C-48

82



F18ure C-49 Fallure of FasEenlng of Botloniboard
to Underslde of Mobile Hoee

83



1

\

+
)

Flgure c-50 Ioadequate Rodent Reslstance Due to overslze l{o1e
cu! fo! Passage of PluEblng Plplng. No Attenpt
Was Made to Seal Ho1es.

Flgure C-51 Rodent ProEectlon Was Provlded
at These ?1pe Penettetlons

d

84



Plgure c-52 Nolchlng of Fl.oor Jolsts fo!
Paasage of Plumbln8 Plphg

I

I

Extellor Door Conetructlon of Pape! IloneycoEb
Core ead Vegetable Flber Doard SkiDs, (I'his ttoblle
Eooe Ead Beea Abu6ed end Experlencecl Exterlor
l{ster DeD88e)

85

P18ur€ C-53



s*!

Flgure C-54 Exterlor Door Con6lructlon of Paper Honeyconb
Core and AluD1nurr sklnB - Exletlo! sktn l.Jss Buckled.

I

I

I

I
IFlgure C-55 Racked and DaDaged Exterlor Door Frame

86



I
I
I
I

?lgure c-56 Waler l-eak Through Closed Awnln8 TyPe

windor,s (Interlor Slorro Wlndoss)

sDace for Alr Leakage (Sholrs ltght)
altween l,Ilndow and llall FraDlngF1gure C-57

87



t
I
r

Ilgure C-58 Extensively RusEed Under-rhe_Skln Tie Dora,n Srrap

C,r:l
Flgure C-59 Extenslvely Rusted and UnderEtzed Under-the-Sk1n

, T1e Donn Slrap

88
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I
I
I
t

3q

FlAure C-5O

ilF;:J::x :: ?T:#*i{:i;:::. t;i*Iff tii:i; .,

89



.&{
Flsure c-61 ?:1:,1;:"i::l :

f (ltchen Counler ToP Due

t feuce!

Itgure C-62
Beater Pressure Relt ef oveYflo!,,

;i;"";i;; iiieaa"d ena eo



Hot Water Heater Ptessule Reuef Overflort
PIpe Termlnatlng Above Floor Instead of
Extendlng Through the Floor to the
Underslde of lrloblle l{ome.

trlgure C-64
Fl8ure C-53 Underslze IIot Warer Heater ?ressure

Rel teI Overflon Plpe



L
Figure c-65 Excesslve CorroBloE of Gelvatrlzed SEeeMalet

PlDe ltr Ho! !,Iete! Heater ConPartoent ' A_Iso'

rlectrtcal cable Not adequately suPPorted

I

I

\,.

CollosLon oi Dl6slol.1sr Metele
(copper to Galvsnized steel) UBed

ior'it"t.t suPply Under BethrooD siflk

I
I
T

Ftgure c-66

92
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'.. $1:.]ir]4..it.r,-*! d

t

I
t

t
t

Flgure C-67

iffi ;ti.,i;,i;';I";ff Hl::, -,1:, ".rnrough tie ;.,;-r;;";;i;:1.f i::"::::i::

ExanTIe of,.poor !,torkDanshtp _ Excesstve

i?::l:""jrk... Suppry piping rrsed under

Fl8ure C-6E

9l



Figure C-69 pluEbta8 ?tpe R*"r".8 1+"19..11:lt"rlill.l'.lllil"i*",n,,".to.I Coveted Wlth LiShtwelSn

;i::::i:"i"ff;."i"q"i!rv Atisched to $e11

I
I

I
I
I

.*

&

:i:::f :'lL:t:::':"'lH.::5i"ffiiil"$,1:
i*:iil'^i;;';;i1 (see' Ft,'rre c-6e)'

Elgure C-70

94
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&tl

Sl
*

i

Figure C-72 Plastlc Draln plpe is Installed]'n a Dlatorted Posltlon. Figure C-71 I]i::t: ,l.".r^ prpe Frrrrns Has Nor BeenProperly Adhered rAtn eahesfve-



FtSure C-73 NegaElve Slope of. Dlaln PlPe
Under KtEchen Stnk

Ftgure C-74 Negstive Slope of Vent Ptpe
Under (ltchen Slnk

96



FtAure C-75 Copper l,later Supply TublnS Fallure Due to
Freezlng 1n Hot Water Heater CoDparleent

91



Flgure C-76 Ven! Cap on Roof Whlch ls Not the Renovable
Type Requlred by ANSI A119.1 Standard

}

Elgure c-77 vent Cap Renoval Danaged the Flashlng'

98



Fl8ure C-78 Subnerged Valve Flushlng Devlce ltrhich Could
A11or{ FIu6h Tank lahter to Back flow Into The
Potable llater suPply

it i:

Figure C-79 LooBe Tol1et at Floor Connectlon.

99



-FtSure C-80 Inadequste Uot Water Hester Access Fron
Wlthh Cloaet. llell psneltng Would Itave to
be ReEoved to Raplece Hot Walet E€eter

Figure C-81 IIot Water Healer Acces6 Unde! Kltchen Ceblnet.
Kltchen Cablnetry Lrould llewe to be Renoved to
Replace llot l'latet Iteater 100

I

1

{t.

1
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I
t
I Fl8ure C-82

fi ".ltl: 3.': 3fi1or";';ioil""..".ce rhroush

t

Il.#ifi"T:J*"ec!or lrroush Floor to underslde
!18ur€ C-83

101



Fl8ure C-84 FlexLble GaE Connector on Furnece
\rlth ShatP Radlus Bend

I
I

C-85 lDploPer Groundlng of Gas SuPPly
Ptpe to lroblle llone FraDe

Flgure

102
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ir,iil:ig
rrr.:&!

tr'1gure C-85 RlBer Erorn eat Duct In floot to ReSlster
ConstEucted of Eabric .l{aterlel'

I
T

Air Flou froB Heat Duc! Blocked by Sheet

Metal Tab Whlch ProErudes lnto the Al'r StreaD 'Flsure C-87

103



I

!-qr

Fl8ure C-88 R16er froa lle6t Duc! to Floor ReSlster
MiBslng. A1r SuPPly SyEteE Not Tt8ht.

Figure c-89 Dlrt and Floorlng Meterlal ln HeaE
Duct BlocklnB Alr FIow.

lo4

I



I

Ftgure C-90 Clothes Dryer Venrtn8
Uobile UoDe (probably

to Underside
Slle Installe

of
d)

t
I

I
105



FlguEe C-91 ExeEDle of Poor l,lorknenBhlp - HoIe Cut
Through Cel1hg for Passage of Furnece veflt

Furnace Thefinostat Located Adlacent Eo fufirace on llla1l
ConE on to Furnace ComParEnenE causes Problerns
of Temperature Control ' IOb

Ilgure c-92



Flgure C-93 Floor Reglster Located Elght Inches Fron fumace
Coupaltrent wa11 1n Bedroon Creatlng Non-Uniforur
Dlstrlbutlon of Heat.

Floor neglsEer Locatlon AdJacenE to Kltchen
Cablnets (h18h trafflc area) constltutlDg a
safety Hazard I07

t

t Ft8ure C-94
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flgure C-96 Celling Ftxture Inadequately Atlached to
Vegetable I'lberboard Celling Uaierlel.

Fl8ure C-95 Aluxolnrm Wire Used Hith Copper Devtce



I

Iigure C-97 Loose Recep!ac1e Box Attacheil
onty ro Wood paneuns

r

Flgure C-98 - Loose Exhaust fan In
celling
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I
Ftgure C-99 Overwrapped Aluminum

WIre ir wall RecePtacle

&

Loose Connections
(Copper wlre) ln I,la11
SwItch I

Flgure C-100

1r0
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FiS,ure c-101 cable TnadequatelY

Exposed ln BedtooE
SupporEed and

close!.

{
"{d

:
.',]

I
Cable SheaEh Cut ShorE

of Box ILI
Figure C-I02
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Flgure C-IO3 Inadequate Elec rrlcal Cable
uab-Le l"Iedged Betr.,een WatI S

,,--
tlon -
Belr Rail

:

I
1.,

T

t forFigure C-I04

I
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ilt

0verslze Hole Cu0utIet Box Installatlon
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Fisure C-106 Ungrounded ?endanE Fixture Ftgure C-105 Grounded Pendant Fixture
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Flgure C-I07 lnaufflclent NuDber of
Branch Clrcult6

tL4
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