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Rationellare byggnadsproduktion
3. Systematisk arbetsberedning for

byggplatsen

Datagruppen i Goteborg

Datagruppen i Goteborg har i en ti-
digare undersokning av storningar vid
byggoperationer funnit, att i genom-
snitt ca 15 av arbetstiden bestod av
arbetsplatsens tillskottstid till opera-
tionernas metodtid (Byggforskning-
ens rapport 9/69).

Vid tester pa kurser med byggar-
betsledare har dessa bedomt, att ca
10 procentenheter av redovisade 32
% skulle kunna reduceras med rela-
tivt enkla atgérder, t.ex. med plane-
ring, beredning, forebyggande under-
hall och arbetsinstruktion. For ett
byggnadsforetag med 100 arsarbetare
betyder 10 % ca 400 000:— per ar i
I6ner som direkt utbetalas for av-
brott, védntan, hinder och storningar
av olika slag.

Vidare har Personaladministrativa
radet (PA-radet) undersokt byggar-
betsledarens reaktioner vid uppkom-
mande storningar, hur langt i forvig
han upptidcker en annalkande stor-
ning, hans atgirder for att ta hand
om storningar och forhindra konse-
kvenser etc.

Byggnadsindustrins Arbetsforsk-
ningsstiftelse (BAS) har vid under-
sokning av inldrningsforlopp funnit,
att battre arbetsforberedelser och ar-
betsinstruktion ger mindre inldrnings-
forluster, samt att det efter varje av-
brott uppstar ytterligare inldrnings-
forluster.

I rapport R46:1970 redovisas en
metodik for systematisk arbetsbered-
ning for byggplatsen. I FIG. 1 visas
i princip vilka atgidrder som ingar i
beredningen.

Ytterst syftar beredningen i bygg-
driftsskedet till
att forebygga storningar
att forkorta inlarningsforlopp
att medverka till "bésta” metod med

lag metodtid
att kunna tjina som underlag for
driftplanering, materialavrop, ar-
betsinstruktion, 16nesittning, pro-
jektering etc.
Bittre kunskap om storningsférlopp
ger dven arbetsledaren forutsittningar
for systematisk “felsokning” och for-
maga att ta hand om sadana reststor-
ningar som trots forberedande atgar-
der #ndé aldrig helt kan undvikas pa
en byggplats.

Datagruppens rapport redovisar en
metod for sadan systematisk arbets-
beredning som byggplatschefer, ar-
betsledare och beredare maste utfora
som en link mellan dagens byggstart-
planer och sjdlva arbetsutférandet.
Det #ar av storsta virde, att erfarna
arbetsledare och lagbasar engageras i
beredningsarbetet. Dirigenom doku-
menteras deras erfarenheter. Pa sa
sitt behover inte varje ny generation
ldra forst av egna misstag.

I denna sammanfattning redovi-
sas en forenklad och Oversiktlig be-
redningsmetod, limplig for de flesta
byggplatser i dagens situation. I rap-
porten beskrives ingdende den syste-
matiska arbetsgangen och redovisas
ett antal beredningsexempel pa varie-
rande detaljeringsnivéer.

Den produktionsplanering som idag
normalt fOregdr en byggstart maste
alltid kompletteras mer eller mindre
med beslut under byggtiden. Hittills
har i allménhet ett visentligt utrym-
me limnats fOr alternativa mojlighe-
ter att pa byggplatsen genomfora pla-
nernas intentioner. Det dr Onskvirt
att en storre del av beredningsinsatsen
skall ha utforts redan i samband med
byggstartplaneringen eller @nnu hell-
re ha resulterat i produktionsanpass-
ning genom beredningsinsatser i pro-
jekteringen.

BEREDNINGSINSATSER BEREDNING SPRODUKTER

ARBETSFORLOPP

RATT METOD
OCH RATT
ARBETSFORLOPP

Alternativkalkyl, Metodval

Strukturplan -+ metadbeskrivning

Resursbalansering

Byggforskningen
Sammanfattningar

R46:1970

Rapport R46:1970 avser anslag nr

E 418 fran Statens rdd for byggnads-
forskning till Datagruppen i Gote-
borg. Den utgdr tredje delen i serien
”Rationellare  byggnadsproduktion”
och har foregatts av rapport 8/69
”1. System for produktionsdata” och
9/69 2. Arbetsplatskoefficienter, pd-
verkande faktorer och samband
(Storningar vid byggoperationer)”.

Datagruppen har nu utarbetat ett
system for arbetsberedning som en
laink mellan produktionsplanen fére
byggstart och sjilva arbetsutforan-
det. Med detta hjilpmedel skall man
bl.a. kunna forebygga och minska de
storningar, som upptrader pd bygg-
platsen och som redogjorts for i ti-
digare rapporter.

Oversiktligt visas beredningsgdingen
for  hela tillverkningsberedningen,
men huvudvikten har lagts pd en sys-
tematik for beredning i byggdrifts-
skedet. Denna dr uppbyggd av sju
steg, som redovisas i detalj vad avser
erforderliga  datgdrder,  hjilpmedel
samt resultat av beredningen. Utfo-
randet av limpliga checklistor, mallar
och blanketter visas liksom exempel
pa ifyllda blanketter for ett tillimp-
ningsprojekt.
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RATTA INSATSER  Materialinsats . ’ coiton; RroakRAG v A
Lls:';nsrémorm Inbyego.oech Ratwaterisl lostnings- och losningsplon ete. | — N\ R46:1970. 108 s., ill. 20 kr.
Pl arbblsioians personurval, avbetsbeskrivning ¥ [ e = e
ARt T skyddsanvisning etc. F s WY
Hijtlpmedelsinsats Y i i : . . =
e st | OREVF e gt G
utrustning, drivmede| tolkar, reservdelsfirteckning etc. 2 s 20 " Box 1403, 111 84 Stockholm
e il govekon 42 Beredningsin- Telefon 08-24 28 60
Vader, vin beredning av inttickning o reserv= g
Kopplade orbeten | arbete, gnnrdna':e av bguffe«mr ete ™~ & / satser OCh
Administrationsinsats utsdittningsritning, kontrollplan, / beredm'ngs— Abonnemangsgrupp: (p) produktton.
Abefsledning och kontroll T ritningsleveransplan etc. i produkter




Forenklad systematisk arbetsgdng

Steg Syftar till Atgird Hjalpmedel
1. Granska — Klargjord maél- Ta fram produktionstidplan. Klargor vad Checklista, handlingar
forutsitmingar. sdttning for be- beredningarna skall anvindas till, vilka Byggnadshandlingar, normer, anvisningar etc.
Villkor och redningsinsatsen arbeten som skall beredas och Produktionsplaner, kalkyler, materialbest. etc.
problem. — Kunskap om detaljeringsgrad. Samla in 6vriga handlingar, i
forutsittningar granska dessa, rekognosera, komplettera Mall for precisering
for de arbeten, uppgifter, forteckna villkor och problem Aktuellt Forteckning Precisering av
som skall beredas. for varje arbete. Precisera dem som styr. arbete dver villkor styrande villkor
— Preciserade vill- Skissera varje arbetes avgriansning och och problem och problem
kor och problem arbetsprodukt pd beredningsblanketten enl.
i samband med  FIG. 2. Kom &verens om tid for Beredningsblankett
dessa. beredningstraff. Se FIG. 2.
2. Still upp — Négra realistiska G4 igenom och granska kritiskt villkor och Checklista for idésprutning
alternativa alternativ till problem per arbete med beredningsgruppen. Alternativ for
utforanden. utférande for Spruta idéer om alternativa utféranden och — arbetsprodukt
Gor bered- varje arbete. forteckna dessa utan kritik, Grovsortera till — arbetsforlopp (etapper, delarbeten)
ningsprogram. — Arbetsfordelning sist bort orealistiska alternativ, motivera — insatser (material, arbetare, hjélpmedel
och tidplan for varfér. Gor beredningsprogram. administration) ;
berednings-
o Mall for alternativforteckning
Aktuellt Forteckning 6ver  Grovsortering,
arbete alternativ till motivering
utférande
3. Samla in — Datauppgifter till-  Klargor databehovet. Ta fram data, intervjua, Checklista, data
data for géngliga for att kun- gor studiebesdk, studera pigiende arbete. Kompletterande handlingar, broschyrer,
beredningen. na vilja ratt alter- anvisningar, handbdcker, tid- och material-
nativ till utférande. atgang, priser, beredningar
4. Gor bered- — Val av ritt Virdera alternativen for varje arbete med Mall for alternativviirdering
ningen. arbetsmetod och stod av kunskap frin steg 1—3. Jamfor Kalkylerbara konsekv.  Icke kalkylerbara
ritt arbetsfor- summan av kalkylerbara och icke —pengar konsekvenser
lopp. kalkylerbara konsekvenser for respektive — direkt material 4 — kontinuitet
— Val av ritta alternativ. Vilj alternativ till utférande i arbete — vana
insatser till samrad. Beskriv arbetets delarbeten — féljdarbeten — sikerhet
arbetsférloppet. (arbetsforloppet) pa beredningsblanketten. — fasta kostnader — kvalitet
— Dokumenterad Bestdm erforderliga resursinsatser till — byggtidens virde
beredning av delarbetena. Notera successivt valda
aktuella arbeten, resursinsatser. Detaljgranska och precisera 2
insatserna av material, arbetskraft, Beredningsblankett
hjélpmedel, yttre villkor och administration Se FIG. 2.
till typ och ev. mingd. Styrande insatser
kan preciseras mer detaljerat #n icke Insatslistor
styrande, antingen direkt pd beredningsblan- Typ av Beteck- Atging Ytterligare
ketten eller pd speciella insatslistor enl. insats ning precisering
FIG. 4. Gor en platsdisponering. Tvirgranska
och sammanstill pd beredningsblankett.
Bildgg materialbroschyrer, skisser etc. Samla
beredningsgruppen till presentation.
5. Presentera — En gemensam Forbered genom att téinka igenom behovet Mall for presentation
beredningen. Overtygelse att av information, bestdm sitt for informationen,  Fur. nir och Forberedelser. Presenta-
Besluta. arbetena skall ordna informationsmaterial. G4 igenom av.vem skall hjalpmedel ~  tion, dis-
utforas pa ett visentligheter frin steg 1—3, presentera det informeras? kussion
visst sitt. samlade resultatet fran steg 4. Diskutera, beslut
— Beslut dédrpa. justera. Driv fram ett beslut,
6. Introducera — Anvindaren av Informera grundligt, se till att den som gor
beredningen. beredningen fullt driftplanering, arbetsinstruktion, material-
inforstddd med avrop, l6nesdttning etc. anvinder beredningen.
denna. Driv pa anordning av hjilpmedel, upplags-
— En beredning platser etc.
som anvindes.
7. Félj upp — Kinnedom om att Medverka vid start av arbetsutférandet.
beredningen. beredningen foljes. Bevaka att arbetet foljer beredningen. Stim
— Mogjlighet till av beredningen med vissa mellanrum. Skriv
justering. justeringar direkt pad beredningsbladet,
— Underlag for erfa- Aterfor erfarenheter.
renhetséterforing.
Metodik Om man Onskar en mer detaljerad de flesta arbetsledare att ldgga tyngd-

I tabellen ovan visas en Oversiktlig,
forenklad metod for beredning for

byggplatsens behov. Ritningar, be-
skrivningar, produktionsplaner och
materialbestidllningar samt data i

form av tidigare utférda beredningar,
minneserfarenhet, tid- och kapaci-
tetsdata etc. utgdr ramar och under-
lag for beredningsarbetet.

Man foljer en sjustegssystematik dar
steg 1—3 avser forberedelser for de
egentliga beredningsatgérderna i steg
4, Steg 5—7 avser efterarbeten som
erfordras, for att fi arbetet att folja
beredningen och for att fa erfarenhe-
ter aterférda infor nésta beredning.

beredning, utfér man denna i flera
varv. I forsta varvet bereder man
huvudresurser och styrande faktorer,
i efterfoljande varv detaljerna. I var-
je varv foljer man den stegvisa ar-
betsgingen.

Beredningsarbetet styrs bittre, om
man anviander utarbetade blanketter,
mallar och checklistor av sadant slag
som redovisas i rapporten. For en
enklare form av beredning &r det
dock tillridckligt att i princip folja an-
visningarna i tabellen ovan samt do-
kumentera resultatet pd berednings-
blanketten, som visas ifylld i FIG. 2.

I dagens situation kommer troligen

punkten av beredningen pa att for-
bereda resursinsatser och forebygga
yttre faktorers paverkan — att till-
handahalla material, utrustning, ut-
sdttning, besked etc. i rdtt skick™ till
arbetsforloppet. Men efterhand kom-
mer troligen allt storre beredningsin-
sats att dgnas dven detaljerna i arbets-
metod och arbetsforlopp, jamfor
FIG. 1.

Arbetsberedning dr ett lagarbete.
Det dr onskvirt att byggplatschefen
sjdlv genomfor eller &tminstone hart
styr beredningen med hjdlp av Ovriga
arbetsledare, speciella beredare, lag-
basar och yrkesspecialister.



AKTUELLT ARBETE
Tillverkning
Tillverkningsskede -

KLASSIFIKATION

Skedesetappsprocess

Arbetsartsprocess .

Arbetsoperation
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AKTUELLT ARBETE KLASSIFIKATION
Tillverkning Kentorsbygenad
Tillverkningsskede Utrus|
SkedesetappsprocessV.
s e
Arbetsoperation
Deloperation

ARBETSPRODUKT (Skisser, dimensioner, kvalitet etc)
ARBETETS AVGRANSNING, ARBETSFORLOPP
(In- och utvillkor, ingfende delarbeten)
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Montering utfackningselement
Instruktion till betongarbetare
Instruktion till trdarbetare
Tordningstélla upplag

Kontroll + utsittning

Lev. plattor, lister, fidstmaterial
Montage stéllning

Montering féregds av:

I monteringen ingdr: Lossa bil

Resurs, kran + 2 betongarb. + chauffr
Sortering och transport

Resurs, 1 kran + 2 betongarb.

Uppséttning
Resurs, 2 trdarb.

Rengéring
Resurs, 1 betongarb.

Monteringen efter-

féljes av: Riva stdllning

ARBETSPRODUKT (Skisser, dimensioner, kvalitet etc. )
ARBETETS AVGRANSNING, ARBETSFORLOPP
(In- och utvillkor, ingiende delarbéten)

Instruktion
betongarb.
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Utwiindig fasadbek lddnad

Montering utfockn. |
element |
o030
Instruktion
trd

lordn.stélla | Kontroll+ |

upplog utséittn .
Lev. plattor ;

Sortering och transport
Etapp 2 Etopp 3
Kran428 Kran+28

Etapp 4
Kran+28

1

Etapp |
Kran+2 B
|

Uppsttning
Etopp 3

ARBETSMETOD, RESURSINSATSER, VILLKOR ¢

1) Delarbeten 2) Material 3) Arbetskraft 4) Hjilpmedel 5) Yttre villkor (kopplade
arbeten, vidder etc.) 6) Administration (beredn. planering, avrop, utsittn, order,
kontroll etc. )

Specifikation Precisering av typ, dim, kvalitet etc.

Varningar. Tips. Hénvisningar till bil.

2) Material:
Forboplatta lev. buntade (litteravis) fr&n Forshaga.

Plastlister

Rostfri brickskriv (S10L = 35 mm)
Neoprenbricka

Spik

3) Arbetskraft:
Z betongarbetare och 2 triarbetare.

4) Hjdlpmedel:
Kran L 25. Stillning. Lastlida. Presenning. Tristrd (rena). Tyngder.
Handborrmaskin. Vattenpass. Hammare. Fintandad sig. Hovting. Skarp
kniv. Stjirnskruvmejsel. Tumstock. Snérsld. Specialborr. Hink. Trassel.
Fotogen.

5) Yttre villkor: g
Avrdjt f6r levererande lastbil inom kranens radie.
Vindstyrka ej over 10 m/sek.
Temperatur ej under +5°C.

6) Administration:
Kontrollerad fasad samt utsatt fére montage. Kontinuerligt utférd kontroll av
montaget (kidnsliga punkter). Utférd information ang. Forbo-plattan av Fors-
hagatekniker.

Varningar

Stérningar - Dilig metodvariant -

Motitgard
D4lig ink8rning

Plattorna skadas vid transport med kran. Anvénd mjuk stropp (lyft pi "flasken")
eller lastlida.

Repor i plattorna. Anvind "rena'' stro (rensa frin spik,
intryckta stenar, betongrester’etc.)
.som underligg.

Plattorna far ivdg med vinden. Oppnade plattstuvar "sdkras' med tyng-
der.

Hantlangningen till triarbetaren ej
tillfredsstdllande.

Informera betongarbetare och trdarbe-
tare tillsammans, framhdll vikten av
riktig frammatning av material.

Triarbetare d&r ovana - kinner ej till
materialet - det blir mycket skador
i samband med montaget.

Kontakta Forshaga for information och
instruktion av arbetare pd arbetsplatsen,

Plattor spricker efter montaget. Plattor bér ej monteras under +5°C.
Vid fastsittning av plattorna fir skru-
varna ej dras for hdrt, plattan miste

kunna "arbeta'’,

Bilagor sid.

|
| 21 I Fii
| ! _.‘?‘Rangﬁlring
| Etapp | Eapp 2 Etopp 3 Etopp 4
| 18 18 18 ) 18
Montera | I | Riva stélining
ot Etapp | Etapp 2 )k Etopp 3 Etapp 4
FIG. 2. Ifylld blankett for tillverkningsberedning i bygg-
driftsskedet.
Resultat

I FIG. 2, ovre delen, visas tvd alternativa fram-
sidor av beredningsblankett. I det vinstra exemp-
let har man i blanketthuvudet betecknat det ak-
tuella arbetet med aktivitetens beteckning enligt
produktionstidplanen. I det hogra alternativet har
aktivitetsnivan preciserats enligt reglerna i Bygg-
forskningens rapport 8/69 ”System for produk-
tionsdata”. Dirigenom underléttas arkivering pa
ritt detaljeringsniva i beredningsbanken. Till véns-
ter dr det aktuella arbetsforloppet och angrénsan-
de arbeten beskrivna i klartext, till hoger i nit-
plan. Figurens nedre del visar blankettens baksida,
lika i bada alternativen.

P& blankettens framsida preciseras det aktuella
arbetet med sina delarbeten och hartill kopplade
arbeten samt arbetsprodukten. Delarbetena kan
om sa erfordras beskrivas ytterligare pa baksidan.
I annat fall disponeras denna helt till dels check-
listor for resursinsatser och yttre villkor och dels
speciella varningar for ej Onskade hindelser res-
pektive beprovade motatgirder harfor.

Som bilagor anvindes materialtillverkarens bro-
schyrer och instruktioner, egna ritningar avseen-
de speciella tolkar och mallar, lyft- och fixerdon,
fastmateriallada, lastnings- och lossningsplan, ut-
sdttningsritning, checklista for Kkontrollpunkter
etc. Foton och detaljerade springskisser anvindes.




Anvindning och utveckling
I god tid fore start av det beredda
arbetet gar arbetsledaren igenom no-
teringarna i beredningen och gor er-
forderliga kompletteringar betraffan-
de bl.a.
avrop av material
information till aktuella arbetare
anordnande av hjdlpmedel
avrojning for lossning av material
forberedelser for utséttning
forebyggande av stérningar.
Fore igdngsittning kontrolleras le-
vererat material och anordnade hjilp-
medel, samt om fOregaende arbeten

BYGGPROCESSEN

UTREDNINGS- OCH \ABYGGANDESKEDET L= BYGGDRIFTSSKEDET

resulterat i rédtt matt och kvalitet.
Arbetare instrueras med hjilp av be-
redningen.

Det verkliga arbetsforloppet foljes
upp, och eventuellt justeras bered-
ningen. Fungerande beredningar ater-
fores till beredningsbanken som un-
derlag for typ- och standardbered-
ningar.

Det #r angeldget att fa igdng en mer
eller mindre avancerad beredning
som en link mellan produktionstid-
plan fore byggstart och arbetsutfo-
rande. Fran denna beredning #r fol-
jande utvecklingsformer tankbara:

FORVALTNINGS-

PROJEKTERINGS-
SKEDENA

= FORE BYGGDRIFT

SKEDET

| PROJEK - | BYGGANDE- | BYGG- [
TILLVERKNINGS- TERINGS- | JSKEDET DRIFTS-
BEREDNING SKEDENA | A FORE SKEDET
" BYGGDRIFT

PLANERING PLANERING DRIFTPLAN,
TILLVERKNINGS- | SAMBAND FORKALKYL | | o] DAGLIG-
PLANERING MED PRO- RESP, I PLAN

JEKTERING BYGGSTART

TILLVERKNING

TILLVERKNINGS-
UPPFOLINING

\

BYGGNADS-
ARBETETS
UTFORANDE

=

UPPFOLINING
BEREDN., PLAN
TID, MTRL.,
KOSTNAD

FIG. 3. Planering och beredning i varv.

Typ av insats: Inbyggnads- och Fastmaterial

Férteckning Typ, beteckning Atging Ytterligare precisering Bil
dimension, kvalitet Matetialingatss i aiabiineieive i iz sinrs
ete. Arbetskraftsinsats:.

Hjilpmedelsinsat
Yttre villkor:
Administrationsinsa
Plastplatta Forbo Trapets 59 st Firg nr 15, littera At lingd 105 cm
" LA 711 VS " A2 " 4z "
Y = 30" A3 147 "
¥ 1 102 " - A4 175
" @ 191 i " AE 197 1
- {5:n Fdrg nr 92, littera BY 95 o
" 30 g " B2 142 "
! . 10 " B3 147
¥ b 30" B4 175 1
' - 22! B5 206
i - il B6 f 280 "
Plastlister Forbo go" " 130
Brickskruv Rostiri 6000 "
Brickor Neopren 6000 " Grida
Spik 2" trdd, galv. 2000 "

FIG. 4. Exempel pa ifylld materialinsatslista.

UTGIVARE: STATENS INSTITUT FOR BYGGNADSFORSKNING

[] beredningsarbetet startar redan
fore produktionstidplan, helst re-
dan i projekteringen

[] beredningen integreras hardare
med angridnsande funktioner, t.ex.

projektering, produktionsplane-
ring, resursanskaffning och I6ne-
sittning, och utgdr ocksd ett

kvantifierat underlag for dessa
[] beredningen inriktas dven pd de-

taljerad analys och uppbyggnad

av sjilva arbetsforloppet.
Det &dr oOnskvirt att beredningen
kommer in i tidigare skeden av bygg-
processen. Systematisk beredning som
sker i samband med produktionspla-
nering fore byggstart har Dbetydligt
storre ramar att arbeta inom. I detta
lige ir visserligen byggprojektet re-
lativt vdl preciserat, men byggnads-
utférandet dr opreciserat. Om syste-
matisk beredning av byggnadsutfo-
randet sdtts in redan i projekterings-
skedet, da inte heller konstruktion och
material dr preciserade, erhélls storre
effekt och bittre mojligheter till pa-
verkan av den slutliga byggkostna-
den. Se FIG. 3.

Det dr ocksa Onskvirt att den syste-
matiska arbetsberedningen integreras
med och styr upp efterféljande ruti-
ner. Redan nu forekommer objekts-
ackord, som dr baserade pa tidsatta
beredningar. En materialanskaffning
kopplad till mingdkvantifierade be-
redningar 4r ocksd en naturlig ut-
veckling. T FIG. 4 visas en kvantifie-
rad materialinsatslista. Den har fyllts
pa successivt under beredningsarbe-
tet och utnyttjas sedan for material-
anskaffning.

Balanseringen av delarbeten och re-
surser inom arbetsforloppet baseras
idag i forsta hand pd erfarenhets-
missig bedomning. Efterhand som
beredningen dven inriktas pa arbets-
forloppets detaljer behdver bedom-
ningarna kompletteras med arbetsstu-
diedata.

Rapporten utgdr underlag for Data-
gruppens fortsatta forskning avseen-
de test av metoden och utveckling av
den till att omfatta arbetsberedning
dven i tidigare skeden av byggpro-
cessen samt utveckling av en metod
for en mer detaljerad beredning av
sjilva arbetsforloppen.

Nya perspektiv 6ppnar sig infér 70-
talet, ddr hinsyn till psykisk belast-
ning, minniskovdrde och arbetstill-
fredsstillelse alltmer skjuts fram i
debatten mot den fortsatta jakten ef-
ter hogre produktivitet. Det giller
att utveckla beredningsmetoden si
att samtliga dessa malsédttningar kan
uppnas.



More rational building production
3. Systematic job preparation for the site

The Data Group in Gothenburg

In an earlier investigation of interrup-
tions in building operations, the Gothen-
burg Data Group found that on an
average about Y3 of working time con-
sists of the site time allowance of the
method time applicable to the opera-
tions (Report No 9/69 of the National
Swedish Institute for Building Research).
In tests during courses for site agents
these were of the opinion that about
10 % of the 32 % referred to above
could be eliminated by relatively simple
measures such as planning, job prepara-
tion, preventive maintenance and work-
ing instructions. For a building contrac-
tor with 100 full-time workers, this
10 % represents the annual sum of
about Sw.Kr. 400,000 in wages paid
directly for interruptions, waiting,
obstructions and disturbances of various
kinds.

The Swedish Council for Personnel
Administration also investigated the
reactions of site agents in the event
of disturbances, how long in advance
they discover an impending disturbance,
the steps they take to deal with the
disturbance and to prevent conse-
quences, etc.

In the course of studying the training
process, the Swedish Building Industry
Work Research Foundation found that
better job preparation and working
instructions result in a reduction in
training losses and that further training
losses arise after every interruption.
Report R46:1970 describes a method
for systematic job preparation for the
site. FIG. 1 shows in principle the activi-
ties included in job preparation.

The ultimate aim of job preparation at
the construction stage is

to prevent interruptions

to shorten training time
to contribute to creation of “best” meth-

od with low method time

to serve as a basis for operational plan-

material deliveries, working
fixing of wages, de-

ning,

instructions,

signing etc.
Better knowledge of the interruptions
will also give the site agent and the
foremen an opportunity for systematic
trouble shooting and enable them to
deal with those interruptions which,
despite preventive measures, can never
be completely avoided on a building site.
The report produced by the Data
Group describes a method for the type
of systematic job preparation, which
site agents, foremen and job planners
must undertake as a link between the
production plans before start of the
building and the actual working pro-
cess. It is essential that experienced site
agents, foremen and gangers take part
in the preparation procedure, since in
this way their experience will be put on
record and in consequence each new
generation will not have to learn by
its own mistakes.
This summary describes a simple out-
line job preparation method which is
suitable for most building sites in pres-
ent-day conditions. The report describes
in detail the systematic procedure and
also a number of job preparation exam-
ples at varying detailed levels.
Production planning which today
normally precedes start on a building
site must always be supplemented, to a
lesser or greater extent, by decisions
during construction. Up to now, sub-
stantial room has been left in most
cases for alternatives in carrying out
the intentions of the plans on the site.
Preferably, a major part of the job
preparation process should already have
been carried out in conjunction with
production planning before start on the
building site, or if possible even earlier,
with the result that production methods
have been modified through job prep-
aration measures at the design stage.

JOB PREPARATION MEASURES

JOB PREPARATION PRODUCTS

WORKING PROCESS

Alternative estimate,
CORRECT METHOD ~ Choice of method
AND CORRECT

National Swedish
Building Research
Summaries

R46:1970

Report No R46:1970 relates to Grant
No E 418 from the Swedish Building
Research Council to the Data Group in
Gothenburg. It is the third part in the
series “More rational building produc-
tion” and has been preceded by Report
No 8/69 “I. A system for producing
production data” and No 9/69 “2. Site
coefficients, causative factors and rela-
tionships  (Interruptions in  building
operations)”.

The Data Group has now developed a
job preparation system as a link be-
tween the production plan and the
actual construction work. This should
help to prevent or at least mitigate the
interruptions which occur on building
sites and which were described in earlier
reports.

The job preparations procedure is
shown in outline for the whole produc-
tion preparation process, but the main
emphasis has been laid on a job prep-
aration system at the construction stage.
This consists of seven steps which are
described in detail as regards the neces-
sary measures, aids and the results of
the job preparation. The design of
suitable check lists, patterns and forms
are shown, as well as examples of
completed forms for an actual project.

UDC 69.001
69.05
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Simplified systematic working procedure

Stage

Aims

Measure

Aids

1. Scrutinize in-
formation. Define
conditions and
problems

Clear objectives
for job preparation.
Knowledge of the
circumstances re-
lating to the

work for which
the job prepara-
tion is to be done.
Definition of
conditions and
problems in con-
nection with these.

Examine the production time schedule. Make
clear what job preparation is to be used for,
what jobs are to have job preparation and at
what level of detail. Collect other

documents and scrutinize these, investigate,
augment the information, list conditions and
problems for each job. Define the ones which
are critical. Outline demarcation and product
of every job on job preparation form as per
FIG. 2. Agree date for job preparation
meeting.

Check list for documents

Building documents, standards, instructions etc.
Production plans, estimates, material orders etc.
Pattern for definitions

Work in  List of
question conditions
and problems

Definition of
critical condi-
tions and problems
Job preparation form

See FIG. 2

2. Put forward
alternative
constructional
methods. Prepare
job preparation
programme

Some realistic
alternatives for
the execution

of each job.
Division of work
and time schedule
for job prepara-
tion work.

Examine and scrutinize critically the condi-
tions and problems of each job together with
the job preparation group. Try hatching new
ideas for alternative methods of construc-
tion and list these without criticism. Finally,
discard unrealistic suggestions and specify
reason, Prepare job preparation programme,

Check list for hatching ideas

Alternatives for

— working processes (stages, component parts)

— inputs (materials, workmen, resources,
administration)

Pattern for list of alternatives

Work in List of alter-
question native con-
structions

Preliminary se-
lecnor_l, reasons
for rejection

3. Collect data
for the job

Make available
data in order to

Specify what information is required.
Collect data, conduct interviews, make study

Check list for data
Supplementary documents, brochures, instruc-

preparation be able to choose trips, study work in progress. tions, manuals, time taken and materials used,
correct alternative prices, job preparations
for construction.
4. Do the job Choice of correct Evaluate alternatives for each job with the Pattern for evaluation of alternatives
preparation working method aid of knowledge gained from stages 1—3. Costable consequences  Non-costable
and working Compare the sum of the costable and —money consequences
process. noncostable consequences of each alternative. di s 5
Choice of correct Select a construction alternative by consulta- -] '{)e‘:t materials+ — continuity ¢
input elements tion. Describe the component parts of the abour i —_ e;l(pener;é:e o
for the working work (working process) on the job prepara- = ?f‘ sdequent WOT; t‘? WOr
process. tion form. Determine the necessary resource = leC cc;sts — 38 elgy
Documented job inputs for the components, Make gradual == YN0 .ans"uc' — quahity
preparation for notes of resource inputs chosen. Scrutinize tion perio
the work in in detail and define, as to type and quantity,
question. inputs, of materials, labour, aids, external Job preparation form
conditions and administration. Critical inputs See FIG. 2
can be defined in more detail than non-
critical ones, either directly on the job Input element lists
preparation form or on special input element Type of Designa-  Consump- Further
lists according to FIG. 4. Prepare a site input tion tion definition
plan. Scrutinize again and summarise on job
preparation form, attach materials brochures,
sketches etc. Convene the job preparation
group for presentation of job preparation.
5. Present job Conviction Prepare by thinking out the need for in- Pattern for presentation
preparation. shared by all that formation, decide on the way information is How, when and by Prepara- Presenta-
Decide the work is to be to be presented, arrange information material. whom is the informa- tions, aids tion,
carried out in a Go through essential points from stages tion to be presented? discussion,
certain way. 1—3, present collected results from stage 4. decisions

Decision to this
effect.

Discuss, adjust. Make sure to get a decision.

6. Introduce job
preparation

The user of job
preparation to be
fully conversant
with this,

A job prepara-
tion will be used.

Provide thorough information, make sure
that those engaged on working instructions,
material delivery plans, wages determination
etc. make use of job preparation, Chase up
provision of aids, storage sites etc.

7. Follow up job

Knowledge that job

Take part at start of working process. Ensure

preparation preparation is being that work conforms to job preparation. Check
compiled with, job preparation at regular intervals. Write
Possibility of adjustments directly on the job preparation
adjustments. sheet. Feedback.
Basis for experi-
ence feedback.
The method plan and that there is a feedback of ex- ciple the instructions in the table above

The table above shows a simplified
outline method for job preparation
adapted to site requirements. The basis
of the job preparation process are draw-
ings, specifications, production plans
and orders for materials, as well as data
in the shape of job prepared earlier,
stored experience, time and capacity
data etc.

The procedure is carried out in 7 steps,
steps 1—3 being preparations for the
actual job preparation measures in step
4, Steps 5—7 are follow-up measures
which are required in order to ensure
that the work complies with the job

perience gained prior to the next job
preparation.

If a more detailed job preparation is
required this is produced in several
stages. The principal resources and
critical factors are job prepared in the
first stage and the details in the subse-
quent ones. The step-by-step procedure
is followed in each stage.

It will be easier to exercise control
over the job preparation if forms, pat-
terns and check lists of the kind de-
scribed in the report are used. For a
simplified form of job preparation it
is however sufficient to follow in prin-

and to list the results on the job prep-
aration form shown completed in FIG. 2.
At present, it is probable that most
site agents and foremen will place the
main emphasis in job on preparation
of resources and prevention of influence
by external factors; i.e. on making
available materials, equipment, setting-
out, instructions etc. in the correct way
for the work. It is, however, likely that
the details of working methods and
working processes will gradually also
receive greater attention as far as job
preparation measures are concerned
(see FIG. 1).



WORK IN QUESTION
Production
Production Stage

Partial Process

Working Process
Working Operation
Partial Operation

CLASSIFICATION

WORKING PRODUCT (Sketches, dimensions, quality etc)
DEMARCATION OF WORK, WORKING PROCESS
(Conditions at start and finish, partial work components)

Assembly is preceded by:

Assembly includes:

Assembly is followed by:

Panel colours
Stage 3 Aond 8
i codes 1-6

’g'gnnn@unnnuu
1B000000

n@aooooon
I]l%sﬂl][l[][l[]ﬂj

unpasc), |

Assembly of infill panels

Instructions to labourers

Instructions to carpenters

Making ready of support

Checking and setting-out

Delivery of panels, strips, fastenings
Erection of scaffolding

Unloading of lorry
Resources: crane + 2 labourers, driver

Sorting and transport
Resources: crane + 2 labourers

Erection
Resources: 2 carpenters

Cleaning-up
Resources: { labourer

Dismantling of scaffolding

WORK IN QUES TION
Production
Production Stage
Partial Process

Working Operation

Partial Operation

CLASSIFICATION
SUBCoUIMIMINE: o5 s s et en e
Fittings,, finishing.of reof.facades,entranced. .......vovvunna..
Fittings, finishing.of facades and .qntrances ... .............

Assembly of corzugated plastic panels, .. ...

WORKING PRODUCT (Sketches, dimensions, quality etc)
DEMARCATION OF WORK, WORKING PROCESS
(Conditions at start and finish, partial work components)

Instruction
labourers

Making ready | Checking and|

of support
ivery o

panels, strips, |

fastenings |
o 3 ¢ |

Panel colours
Aond B
) codes 1-6

zﬂnn@i‘gﬂnnnnun
#1/163000000
00(0B0000000

:nnqunnunuu“
P2 00 |

External clodding

Assembly of infill |
panels

Instruction
carpenters

setting=-out

Sorting and transport

'
Linicad lory Sioge1  ‘Swge?  Stoged Stage 4

Crane + 2L/ Crane + 2L\ Crane+2L" \ Crone + 2L\ Crane + 2L
+ driver |

Erection

Stage 2 Stage 3 Stage 4

|

|

| 2C 2C

| ! | Cléoningup |

| *S'agel § Stoge 2 Stoge 3 s Stage 4 =

\ ([ (N T S TR (T TR
Bt | | Dismontle scaffolding :
scoffolding Stage 1 Y Stage 2y Stage 3 _y Stage 4

WORKING ME THOD, RESOURCE INPUTS, CONDITIONS

1) Work components 2) Materials 3) Labour 4) Aids 5) External conditions
(related work, weather etc) 6) Administration (preparation, planning, delivery
plans, setting-out, ordering, checks etc)

Specification

Definition of type, dimension, quality etc.
Warnings. Tips. References to appendices

2) Material:

4)

5)

6)

Forbo panels delivered in bundles (by codes) from Forshaga.

Plastic strips

Stainless washer screws (S10L = 35 mm)
Neoprene washers

Nails

Labour:
2 labourers and 2 carpenters.

Aids:

Crane L 25. Scaffolding. Loading box. Tarpaulin, Wood straw (clean). Weights.
Hand drill. Spirit level. Hammer. Fine saw. Nail puller. Sharp knife. Phillips
screwdriver. Measure. String line. Special drill. Bucket. Rags. Paraffin.

External conditions:

Clearing for delivery lorry within crane arm radius.

Wind velocity not to exceed 10 m/s. -
Temperature nét to be below + 5 C.

Administration:

Facade checked and set out prior to assembly, Continuous checks on mounting
operation (sensitive points). Information on Forbo panels, supplied by Forshaga
engineers, handed out.

Warnings

Interruptions -
Bad working-up

Bad method - Countermeasures

Panels damaged during transport by crane.

Scratches on panels.

Panels buffeted by the wind.
Supply of materials to carpenters

unsatisfactory.

Carpenters not experienced with the work -
do not know the material - too much
damage during assembly.

Panels crack after being assembled.

Use soft sling or loading box.

Use ''clean" straw (remove nails,
embedded stones, bits of concrete etc.,
as the bed.

Opened panel stacks to be weighted.

Talk to labourers and carpenters to-
gether, emphasize importance of
timely supply of materials.

Get in touch with Forshaga for infor-
mation material and instructions to
workmen on the site.

Panels should not be assembled at
temperatures below + 5%C. When
fixing panels into position, screws
must not be overtightened, the panels
must be able to give.

Appendices

FIG. 2.

Completed form for production job preparation at

the construction stage.

The results
The top part of FIG. 2 shows two alternatives for
the first page of a job preparation form. In the left-
hand example, the work in question has been denoted
at the head of the form, using the designation of the
activity according to the production time schedule.
In the right-hand alternative, the level of activity has
been defined in accordance with the rules in Swedish
Building Research Report No 8/69 “A system for
producing production data”. In this way, filing at
the correct detailed level in the job preparation bank
is facilitated. On the left the working process and
related jobs are described verbally, and on the right
in the form of a network plan. The bottom part of
the figure shows the reverse side of the form which
is the same in both alternatives.

The work in question with its partial operations
and related jobs, as well as the final product, are
defined on the front of the form. If desired, the
partial operations can be described further on the
reverse side of the form, otherwise the whole of
this page is used for check lists for the resources used
and the external conditions, and for special warnings
relating to non-desired events and tested counter-
measures against these.

The brochures of the materials manufacturers and
their instructions, drawings relating to special gauges
and patterns, lifting and fixing tools, the fixing
materials box, loading and unloading plans, setting-
out drawing, the check list for critical points to
control etc. are used as appendices. Photographs and
detailed instruction drawings are made use of.



Use and development
In good time before start of the work
for which the job preparation has been
done, the supervisory staff is to check
the notes in the job preparation and to
make the necessary alterations and ad-
ditions as regards e.g.
ordering delivery of materials
information to the workmen con-
cerned
supplies of aids
clearing for unloading of materials
preparations for setting-out
prevention of interruptions.
Before work is started, a check is to
be made on material delivered and aids
supplied and on whether preceding work

BUILDING PROCESS

INVESTIGATION AND DESIGN STAGE

has resulted in the correct dimensions
and quality. The workmen are to be
instructed by means of the job prep-
aration.

The actual working process is to be
followed up and the job preparation
adjusted if necessary. Job preparation
which works properly is to be re-
turned to the job preparation bank in
order to form a basis for typical and
standard job preparation.

It is important to establish a fairly
sophisticated job preparation as a link
between the production time schedule
and the actual construction work. The
following forms of development may be
visualised from this job preparation:

CONSTRUCTION ADMINISTRATION
SO—

PRELIMINARY DESIGN | PRIOR TO CON- STAGE > STAGE
STAGES STRUCTION STAGE
AT PRELIMI- AT DESIGN AT THE CON-
PRODUCTING JOB NARY STAGE PRIOR STRUCTION
PREPARATION DESIGN 7O CON- STAGE
STAGES STRUCTION
PLANNING
PLANNING IN OPERATIONS
PRODUCTION PLANNING lCONJUNC- FOR ESTIMA- PLAN, DAY-
TION WITH TE AND START TO-DAY PLAN
DESIGN WORK OF CON-~
STRUCTION
EXECUTION
PRODUCTION OF BUILDING
WORK
FOLLOW-UP
OF JOB, PLAN-
FOLLOW-UP OF NING, TIME
PRODUCTION MATERIALS,
COsTs
FIG. 3. Planning and preparation in stages.
Type of input: Building and fastening material
Specification Type, designation, |Consumption| Further definition Appen-

dimensions, quality,
etc.

Material input:
Labour input:
Aid input: ...
External conditions

dix

Plastic panel Forbo Trapets 59 No

2 10"

Plastic strips Forbo 80 "

Washer screws Stainless 6000 1
Washers Neoprene 6000
Nails 2" wire, galvanized | 2000 "

Grey

length 105 cm
"o 142 1

A3 o 147w
A4 W75
-n " AS "oo497
Golour No 92, Code B1 w98
- " B2 "oz
B3 W 447w
2 B4 v 4750
FE " BS v 3080
= Bb vo280

FIG. 4. Example of a completed materials list.

PUBLISHED BY THE NATIONAL SWEDISH INSTITUTE FOR BUILDING RESEARCH

[ job preparation starts already prior
to making the production time
schedule, preferably already at the
design stage

[] the job preparation is integrated
more closely with related work, e.g.
design, production planning, order-
ing delivery of resources, wages
determination and also constitutes a
quantified basis for these related
works

[] the job preparation is also used to
analyse in details and design the
actual working operations.

It is desirable that job preparation

should be brought into the building

process at an earlier stage. Systematic
job preparation which takes place in
conjunction with production planning

before start on building site has a

considerably wider framework in which

to work. At this stage, while the build-
ing project has been relatively well
defined, the details of its construction
have not. If systematic job preparation
of building construction is begun al-
ready at the designing stage when
neither the design nor the materials
have been decided on, the effect will be
greater and there will be a better chance
of the final construction cost being

affected. See FIG. 3.

It is also desirable that systematic job
preparation should be integrated with,
and provide the guidance for, subse-
quent routines. Rates based on timed
job preparations already exist. Materials
acquisition related to quantified job
plans is also a natural development.
FIG. 4 shows a quantified materials
list which has been gradually added to
in the course of job preparation and is
then used for the acquisition of mate-
rials.

The balancing of partial operations
and resources within the working pro-
cess is at present primarily based on
judgment backed up by experience. As
the job plan is also gradually focussed
on the details of the working process,
these decisions need to be supple-
mented by work study data.

The report serves as a basis for con-
tinued research by the Data Group on
testing of the method and its develop-
ment so as to cover job preparation
at an even earlier stage of the build-
ing process, as well as development of
a method for more detailed job prep-
aration of the working process itself.

There are new perspectives opening up
on the eve of the 70’s, where consider-
ation of mental fatigue, human values
and satisfaction with one’s work are
taking an increasingly prominent part
in discussion on the continuing pursuit
of higher productivity. The job prepara-
tion method must be developed so that
all these aims may be attained.
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