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A Study on the Improvement of Construction Cost Standards for
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Abstract To prevent safety accidents caused by aging pipe infrastructure and to maintain water quality,
construction projects for water and sewage pipes are actively conducted across Korea. This study
analyzed the criteria situations, site survey details, and regulation revisions related to the calculation of
construction cost standards for pipe laying and joining work. The analysis showed that the major causes
for revision are the unclear construction scope, limitations in implementing some pipe materials due to
installation facility types, workforce focused on ordinary labor, limitations of manual laying work, and
the lack of tool hire cost and machine expense-calculation criteria. Field studies were conducted to
categorize the pipes according to their features, in addition to identifying the use of lifting heavy
equipment and light equipment. In addition, excavation and testing work conducted in connection to
pipe laying, as well as the use of skilled labor, were investigated. The current study clarified the work
scope through new common items, provides an organization based on the pipe material, adjusted the
workforce ratio to focus more on skilled labor, and developed grounds for calculating machine expenses.
These revisions were estimated to save approximately 1.28% of the construction costs in each project
according to an analysis of the construction cost impact study. truction costs in each project, according
to an analysis of construction cost impact study.

Keywords : Construction-standard-production-rate, Pipe laying, Joining, Scope of work, Revision.
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Fig. 1. Contents and process of research
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Table 1. 2017 CSPR Pipe laying and joining work

composition
Large Middle category Small group
category
16-1-1 Centrifugal 1. Rubber ring joining
reinforced concrete 2. Watertight band joining
16-1 pipe laying and 3. Centrifugal-reinforced-
Drain joining concrete-pipe cutting
pipe  16-1-2 PC pipe laying and joining
16-1-3 Corrugated Steel Pipe laying and joining
16-1-4 Glass fiber composite pipe laying and joining
16-2-1 1. T.S joining
P.V.C pipe laying and
p.p‘ e § 2. Rubber ring joining
joining
16-2-2 1. Band joining
P.E pipe laying and 2. Flectric fusion ioini
joining . Electric fusion joining
16-2 16-2-3 1. Dra}n pipe W;}t?rtlght test
2. Drain pipe drilling and
Sewerage  Appurtenant work L
joining
1. Drain pipedredging
(bucket)
16-2-4 2. Drain pipedredging
Maintenance (suction)
3. Drain pipe CCTV
Surveillance
1. cast iron pipe laying
16-3-1 A L .
Cast iron pipe laying 2. Tighten joining pipe
S 3. KP Mechanical joining pipe
and joining X R .
4. Cast iron pipe cutting
16-3-2 1. Steel p%pe %a}nr'lg
. R 2. Steel pipe joining
Steel pipe laying and . L
s 3. Steel pipe painting
joining 4. Steel pipe cutting
1. Screwed fittings joining
16-3-3 2. Saddle branch Electric
P.E pipe laying and fusion joining
joining 3. Butt fusion laying and
joining
1. Cast iron gate water valve
16-3 lavi d ioini
Wator aying and joining
| 16-3-4 2. Steel pipe gate water valve
supply Valve laying and laying and joining
joining 3. Cast iron-steel pipe

butterfly water valve laying
and joining
16-3-5 Pipe Cleaning work
1. Pressure tapping tee pipe
laying and joining
Pressure tapping drilling
branch run
Cut off the water drilling
branch run
Pressure tapping drilling
Saddle branch run
16-3-7 Flange joining joining
16-4 Press 16-4-1 machin assembly and disassembly
in steel

2.
16-3-6

Appurtenant work

3.
4.

16-4-2 Press in steel pipe

pipe
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Table 2. pipe laying and joining work the Factor of
Revision

2017 Construction Standard Production

Revision factor .
Rate Analysis

Differences in opinions between
concerned contractors and a lack of
discounting conditions due to unclear
construction scope

Uncertainty of
construction
procedures and
ranges

Limits on the
Application of
Piping Material by
Facility Type

Limitations of applicability to pipe
materials determined by drainage
(water), water supply, and sewage

The Composition of the operant and
Ordinary Workers in the Field
Personnel layering of partial view
without considering the weight of pipe

Inequality in
staffing
Manpower laying
limitation

The tool rent fee
and miscellaneous
materials

Difficulty in reflecting the The tool
rent fee and miscellaneous materials
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Table 3. Characteristic analysis according to pipe material

Centrifugal .
; . Glass fiber
. Cast iron X . i reinforced . Corrugated- X
Section . Steel pipe  P.V.C pipe P.E pipe PC pipe R composite
pipe concrete steel pipe ine
pipe pip
i A4 -
Wa'ter sup'ply Water supply Wa'ter sup%ﬂy Water o o o o o
Use pipe(drain . pipe, drain . Drain pipe Drain pipe Drain pipe Drain pipe Drain pipe
i pipe ) supply pipe
pipe) pipe
Screwed
N TlghFen Arc welding o fittings/ .
Joining joining T.S joining saddle Rubber ring .
. (vel end . Band . Coupling
design KP /rubber ring  branch R . PP Watertight Socket Socket
. /bevel end o .~ Electric fusion band
method  Mechanical ard) joining Electric band
joining fusion.butt
fusion
6/8m *KS
Length 6m 6m *KS standard 6m 2.5m 4m standard : 6m
© 4m 4~6m
/ffelfilgle Flexible pipe Flexible pipe Flexible pipe Flexible pipe Rigid pipe  Rigid pipe Flexible pipe Flexible pipe
. . . . . Light weight . . . . . . . Light weight Light weight
Weight Weight pipe Weight pipe pipe Light weight pipe Weight pipe Weight pipe pipe pipe
KSD3565 - KSF4405
KSD4311 (water supply KSM3,4O4 KSM3408 KSM3500 (core KSD 3590
KS X (rigid 1~4 KSM3333
(ductile cast ~ Wrapped . (polyethyle KSF 4403  prestressed (Corrugated-s
standard . . polyvinyl . (polyethylene ) / KSM3370
iron pipe)  Steel Pipe . ne pipe) - concrete teel pipe)
. chloride) pipe) R
steel pipe) pipe)
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Parallel construction - Common standard
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Fig. 2. Parallel/Continuous construction Method

Table 4. Construction procedure and scope

Construction Contents of Input of
procedures construction resources
Pavement and .
. Selection
cutting
Comm
onness
Excavator
Excavation +
worker
Crain
. (excavator)
Laying
+
manpower
Laying Crain
and Joining (excavator)
joining +
manpower
Measuring Manpower
Comm Pipe. Excavator
protection/ +
onness -
refilling manpower
o
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Table 5. Organization of the workforce according
to the field

Direction for
Revision
Reviewing the
actual worker
Job classification is
carried out through
wage level and
detailed work

Situation of

Actual application
PP Construction

- Mechanical
piping
* Technical work:
Regular workers
are presented at
6:4 or higher
Other earthworks
* Increases the
percentage of

Crew 4-5 members
More than three
plumbers
* Plumbing:
Performing work

related to laying analysis
and joining the overall work
the use of ordinary force is decreasing

functional tools by  workers for site due to the
50 to 70 percent cleaning, etc. functional work
or more. composition.
Laying(Plumber Joining(Plumber Ordinary worker
(waterworks))

(waterworks))

3.4.2 ZH|
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. . X - General machine
- General machine + A fusion machine

. s driver—
driver— revision : Generator
. plumber
plumber (water uptime excluded
supply) * Rate of

(water supply)
drilling machin
uptime delete(Rate

cutting machin
uptime delete

manpower products
* Review of

(Rate of power requirements

. of manpower

manpower products) for operation of roducts)

present : 3% of  the fusion machine P Y
e present : 1% of

manpower( present : 4% of
manpower
expenses standard) manpower

(expenses standard)

expenses standard)

-

3.5 7|EtAlY
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Table 7. Maintenance Related Items

Drain pipe
dredging(suction)
-Existing method :

manpower

CCTV Surveillance Cleaning pipe

Measurement of

Maintain current R .
residual chlorine

composition + structure after opening the
o P CCTV expenses P X g'
ability to work(Q) 1 surrounding fire
K ; manpower :
Daily dreging I~dman hydrant(Once every
capacity and input minutes
pacity a P equipment : CCTV, 30 . )
man power truck work time :
* work force : N 2 hour(A spot)
For the laden X
3man . Work Crew :
" . . vehicle, the
equipment : 5 man(cut off water
. adequacy of the .
dredging truck/water X at the same time )
cost calculation A X
tank equipment : Test

needs to be

ability to waork on .
reviewed.

a dredged sediment

equipment, switch
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Before . i After
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revision revision
Drain pipe :
Drain centrifugal-reinforced- Common
pipe concrete-pipe cutting / PC pipe factors
/ Corrugate steel pipe /glass
fiber composite pipe
sewerage : P.V.C pipe /P.E pipe Commonnes
water supply : cast iron pipe / S
Seweerag > steel pipe / P.E pipe > pipe
Water
Appurtenant work supply
appurtenant
water valve / pressure tapping work
Water construction / flange /
supply Cleaning pipe / Watertight test Sewerage
/ dredging / cctv Surveillance app:vr;in ant

Fig. 3. reorganization of section items

UFo| W BRE FENBIA FROE THFO
2 Q) AN 397 Age] BE a4
8% 4 S8 Table 83 2ol WATE0l SAgloxs

E4% Yo Befslel 74 Hoirk

681

Table 8. Revised compilation table(2018)

Middle
category

Large
categor)

Small group

16-1 16-1-1 Range of application and procedure
Common
factors 16-1-2 Application standard
16-2-1 Cast 1. Cast iron pipe laying
iron pipe 2. Tighten joining pipe joining
laying and 3. KP Mechanical joining pipe
joining 4. Cast iron pipe cutting
1. Steel pipe laying
16-2-2 Steel 5 greq] pipe joining
pipe laying and ) L
joining 3. Steel pipe painting
4. Steel pipe cutting
16-2-3 P.v.C 1. T.S joining
ipe laying and
16-2 pip joizini 2. Rubber ring joining
CDH;IST;OHH 1. Screwed fittings joining
pipe 2. Band joining
16-2-4 P.E -
. X 3. Electric fusion joining
pipe laying and
joining 4. Butt fusion joining
5. Saddle branch Electric fusion
joining
1. Rubber ring joining
16-2-5 2. PP Watertight band joinin
Centrifugal ’ 8 J g
reinforced 3. Centrifugal-reinforced-
concrete pipe concrete-pipe cutting
laying and 4. Centrifugal-reinforced-
joining concrete-pipe drilling and
joining
16-2-6 PC pipe laying and joining
16-2-7 Corrugated steel pipe laying and joining
16-2-8 Glass fiber composite pipe laying and
joining
1. Cast iron gate water valve
laying and joining
16-3-1 Water i
) . Steel pipe gate water valve
valve laying laying and joinin,
and joining ying J &
3. Cast-iron-steel-pipe butterfly
163 water valve laying and joining
Water 1. Pressure tapping tee pipe
supply 16-3-2 laying and joining
appurtena Pressure 2. Pressure tapping drilling
nt work tapping branch run
construction 3 Regsyre tapping drilling Saddle
branch run
16-3-3 Flange joining joining
16-3-4 Cleaning pipe(flushing)
16-3-5 Cleaning pipe(scraper +water jet)
16-4 16-4-1 Watertight test
Water 16-4-2 1. Bucket
supply Dredging 2. Suction
appurtena
nt work  16-4-3 CCTV Surveillance
16-5 Press 16-5-1 machin assembly and disassembly
in steel 16-5-2 P ) | o
pipe -5-2 Press in steel pipe
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soick. 1el3 Fig. 73 o] AlBA Wad Brewrs
Agv10] 71470 ¥8S ALE W& F7)o) sk
of AYEAZ Weks] AN st

. . . O 2] A5 o 713 X
(Cleanmg p1pe(ﬂush1ng));-_ ldote] A= e 16-2-1 Cast-iron pipe laying and jointing
AL71s 3l 712S niEistat 1. Cast-iron laying

(per unit)
- - - diameter plumber(water Normal laborer Crane
Cleaning of Pavement cutting, traffic (m) supply) (person) (o)
road surface control etc. (person)
: 1000r 1 0.04 0.02 0.32
| (Apply according to the 120" 0.06 003 03
site conditions) 150 0.07 0.03 0.43
Bed Bed excavation, %28 88; 88? 82;
excavation foundation work 300 0.11 0.06 0.52
Ref N “8-2- )
| ( eEe;Ctac\;,at;t/ez (7\;Vork 3 - When laying by labor, the following quantity]
efficiency-(E)") per unit shall be applied.
pipe laver
e diamete|plumber(water| ~ Normal
Chapter 16 Pipe laying Including laying and Remarks WISION ) [supply)(person|laborer(person
Pipe | joining of.p'ipes, valves 30 ()%)6 OA)16
Laying and Pipe joining and subsidiary works labor | 100 0.09 0.18
Pipe 120 0.10 0.22
Joining | 150 014 035
ini - -
T 1 & check R . . .
l TSt | [nspection & checking | Fig. 6. Use of equipment for small piping
l Refilling [ l Refilling, compaction [
| [note] @ This quantity per unit is based on butt jointing of both
Restorati Paving and site ends of a P.E pipe by a fusion welding machine.
estoration restoration @~®

(Apply according to the
site conditions)

Fig. 4. Scope of application and procedure
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SHIT.
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Fig. 5. Work status focsed on plumbers
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@ Machinery expenses such as hires of tools and light
equipment(butt fusion welding machine, etc.) shall
reference to the following values.

350~600mn

Division | 300mmor less 700~800mn

% of labor 15 17 22

Fig. 7. Light Equipment Calculation Basis
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[ntd @This quantity per unit is based on the laying of straight
pipes(6bm), deformed fittings and bent pipes.
@ It excludes excavation, back filling, and remaining soil
treatment.
@ The crane size of this quantity per unit shall
reference to the following values.
Pipe diameter(mm)
up to 600
7000r more

Laying equipment size
10-ton class truck-mounted crane
15-ton class truck-mounted crane|
If it is difficult to apply a truck mounted
crane due to the site conditions, a crane

with the same size(caterpillar, tire) can
be applied.

Remarks

Fig. 8. Notes of fittings and benet pipes

PRAFAL] 74l whE 7
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AR Ay}, A 9 " 35 JHTAM oF
29.0% $EOE HAIZAH] 036&*;}% 1.28%7} Zol=
= A0E EAE

Table 9. Construction cost impact analysis

Project Total pipe Amopnt Savings Sav%ng
cost cost ratio ratio
A
(Water and 291 83 28.5% 4 1.37%
sewage)
B
(Preparation 1515 3915 2204 20 0.14%
of housing
site)
C
(Development 9,794 3,487 35.6% 228 2.33%
of water)
Average 29.0% 1.28%
6. 42
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