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An Analysis on the Revision Factors of Construction Cost
Calculation Criteria through Field Survey of Waterproof Work

Oh Jae Hoon, Ahn Bang Ryul’

Cost Engineering & Management Center, Korea Institute of Civil Engineering and Building Technology
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Abstract This study analyzed the major contents and results of revision through an analysis of the
specifications and the field survey to revise the construction cost calculation criteria. The result of the
survey found that the background processing difficulty was reduced due to an improvement of the
quality level of the field floor, and the enhancement of the material's function brought a decrease in
construction time and the application of various construction methods. In addition, the application of
combined waterproofing methods using more than one material was increasing and the productivity
differed according to the site and location. Based on these results, waterproof items were subdivided and
applied to the composite construction method, and the input items were differentiated according to the
material and construction method. The adequacy of the construction calculation criteria was ensured by
presenting the criteria classified according to the construction area, and deleting the items that are not
applicable and amending them to make them suitable for the specifications by reflecting the actual

conditions of the construction on the site.
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Research background
and purpose

[

[ Status Analysis

.

An Analysis of the Criteria
for Waterproofing Work

.

Analysis of Application status
and work procedure
specifications, etc.

[ Site Research
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Table 1. standard construction specification

Code Category
41 40 01 Waterproofing Work General
41 40 02 Asphalt Waterproofing Work
41 40 03 Modified Asphalt Sheet Waterproofing Work
41 40 04 CompoSite Polymeric Sheet Waterproofing Work
41 40 05 Self-adhesive Sheet Waterproofing Work

41 40 06 Liquid-applied membrane waterproofing

41 40 07 Sheet and Liquid-applied membrane waterproofing Work
41 40 08 Cement Mortar Waterproofing Work

41 40 09 Siliceous coating waterproof

41 40 10 Metal Plate Waterproofing Work
41 40 11 Bentonite Waterproofing Work
41 40 12 sealing Work

.

A Proposal for the Revision
of the Standard according to
the Field Survey

)
}
}
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Fig. 1. Contents and process of research
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conclusion
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41 40 13 Waterproofing Work on the Exterior of Underground Spheres
41 40 14 Roof Green Waterproofing Work
41 40 15 water repellent Work

41 40 16 Water Expansion Index and Cut-off Plates Construction
41 40 17 Water Leakage Repair Work

41 40 18 Waterproofing inside an underground water tank
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Table 2. CSPR Waterproof work Composition

Large category | middle category
12-1 Background treatment

12-2 Waterproof primer

12-3 Waterproof layer protector

12-4 Asphalt Waterproof

12-5 Liquid-applied membrane waterproofing
12-6 Sheet -1 Improved asphalt sheet
waterproofing  |-2 Synthetic polymer sheet

-1 Mortar Mixed

-2 Cement liquid waterproofing
-3 Polymer cement mortar waterproofing

12-7 Cement
mortar type
waterproofing

-4 Waterproofing mortar

-5 Cement Mixed polymer type waterproof
membrane coating

-6 Siliceous coating waterproof
12-8 Liquid type anti-absorption waterproof
12-9 Asphalt cover

12-10 Bentonite waterproofing

12-11 Water stop installation

-1 Watertight calking

-2 Expention joint(simple)

-3 Expention joint

-4 Construction joint

-5 Controll joint

-6 Expention joint(Ready-Mades)

12-12
Calking and
expention joint
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Fig. 2. Types of Background treatment
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Fig. 3. Types of Waterproof primer
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Fig. 4. Types of Waterproof layer protector
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Fig. 5. Asphalt Waterproof
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Fig. 6. Liquid-applied membrane waterproofing
construction Method
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Fig. 7. Asphalt Waterproof Applying Area
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Fig. 8. Sheet waterproofing construction Method
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Table 3. Cement liquid waterproofing Specification

standard
process floor Wall / Ceiling
Background treatment
1st layer :
water cleaning
2nd layer Waterproof' cement Background adhesive
paste primary
3rd layer Waterproof.liquid Waterproof cement
permeating paste
4th layer Secondary cement Waterproof morta
paste
5th layer Waterproof mortar -
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Table 6. Siliceous coating waterproof Specification
standard

Inorganic
particulates+polymer
dispersant +water

Inorganic
particulates+water

1 Background treatment Background treatment
) Waterproofing Waterproofing
Table 4. Polymer cement mortar Specification standard Materials(0.6kg/nt) Materials(0.7kg/m)
o on Si Vertical Horizo 3 Waterproofing Waterproofing
peration Site ertica ntal Materials(0.8kg/n7) Materials(0.8kg/m)
1st floor Mix cement 1 1 1
(Architectural sand 0~1 0~0.5 0~1
rendering) | Thick | (m) 1~3 | 13 | 13 (2) A SpEUX| W
ond 1l Mi cement 1 1 1 B
(Brown cont) || —sand [ 225 [2-25 [ 225 274, RE2IE 5 P2E oY FUo] P
Thick (um) 7~9 7~9 | 20~25 T RSl Aol Hesli glq_ HaE 28 9 s}
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Table 5. Waterproofing mortar Specification standard

. . Plaster
Category | Applied section thickness Note
07015 A wall in contact 10m
Brickwork | with the ground.
concrete, block,
11085 Ground air-to 10~20mn brick, etc
Anti-Wateri contact the (around
ng Work ground 15m)
y The inside of a B incloude
24020 water tank 6-7-3 Precast
Drainage
Work Manhole pipe B concrete (PC)
connection manhole

g3t 9rk

b

Fig. 10. Liquid type anti-absorption waterproof
(a) Plaster (b) Spray coat (c) water repelling agents

Q) HIELIOE &=

AsitzE JYrHE) 2 ESTIHEHE) 285
I ek Bt i 271y, 3R 5O
HEUelE fiES g5, A5Hd, A& Asks 5
FEFRE ol HIEYC|E AEE H8311
At

472



PoBA BTG G2 AR AFae] B AT

@ C®

Fig. 11. Type of Bentonite waterproofing
(a) Mat type (b) Sheet type
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Fig. 12. Watertightness Applied Parts
(a) Around the window (b) Around the door frame
(c) Crack-guided joint
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Table 7. Background treatment field survey results

Waterproo Normal
Site | Section Q(md) fing a Total
. laborer
technician
A 540 0.025 0.008 0.033
B 200 0.051 0.017 0.068
Floor
C 663 0.024 0.010 0.034
D 336 0.031 0.012 0.043
Average 0.033 0.012 0.045
A 186 0.045 0.023 0.068
B | Vertical 25 0.033 0.032 0.065
C part 133 0.038 0.013 0.051
D 66 0.051 0.017 0.068
Average 0.037 0.020 0.057
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Table 8. Liquid-applied membrane waterproofing
field survey results

Reinfo Top-
Site Section Q(m) Number rcing P
cloth | %
A 200 0.019 - -
B Floor 267.8 0.025 - -
C 90 0.021 0.015 0.019
D 240 0.020 0.014 0.016
Average 0.021 0.014 0.017
E Vertical 25 0.023 - -
F part 114 0.025 - -
Average 0.024 - -
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Table 9. Sh fine field | Aot +2E Ee AR 5 Uik +2E0] F
able eet waterproofing field survey results N B
|FFE FA)sk JoH, AHEEE @)+t
ethod S AAA R B BALES ERst] Bel(1R)e
i o R ) X ormal e
Site | - crueti | S€Ction Q(nt) tecﬁgigdan laboror Total AT E0Q2Ho R 23] ulE-S 4385t Yotk Al ZE L}
on o, sm)ol woh Lol A Uelstel,
A 660 0.024 0.010 | 0.034
B | Adhesive Floor 22 0.043 0.014 | 0.057
_C | Sheet 520 0.027 0.011 | 0.038 Table 11. Siliceous coating waterproof field survey
D 82 | 0052 | 0013 [ 0065 results
Average 0.048
Adhesive | Vertical
E 68 0.060 0.017 | 0.066 Waterproof
Sheet part Site | Section Q) ing Normal Total
Average 0.066 technician laborer
F 200 0.028 0.016 | 0.045
G Sjelf'ashe Floor | 438 | 0018 | 0010 | 0.028 A | Vertical | 1856 0.073 0024 | 0.097
H sive Sheet 336 0.025 0.010 0.035 B part 556.1 0.057 0.022 0.079
Average 0.036 Average 0.088
I 1734 | 0037 | 0018 |0.05 c | Floor | 2543 | 0062 0.018 | 0.080
] Self—adhe Vertical 2 0.039 0013 | 0052 F— 0080
i |oive Sheet] part o T 0037 | 0009 | 0046 . .
Average 0.051
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% mubEks B EAE 9 =89 29 5) 9 g 4] Table 12 %iqlléid type antil—absorpnon waterproof
ield survey results
7wy, ke 52 Egia Y
Waterp
. ; roofing Normal
Table 10. Cement mortar type waterproofing field Site | Method Q(nf) rechnic | laborer | Total
survey results {an
. X Quantity( . Application S 142 0.011 - 0.011
Site Section ) Mix (once ) B pray 205 0007 | 0007 | 0013
N Floor 203.7 0.006 0.017 Average 0.012
Vertical part 113.8 0.010 0.020 C Applicat 230 0011 0.005 0016
5 Floor 1623 0.007 0.021 ion ] j ]
Vertical part 183.6 0.006 0.015 Average 0.016
c Floor 98.0 0.011 0.023
Vertical part 129.7 0.009 0.017 HEA
D Floor 180.2 0.006 0.022 (3) HjELl‘OlE f
Vertical part 252.0 0.004 0.013 vkl S=zx]Ho] A TS LRSI HHdstgy, HE
Floor 130.6 0.009 0.017 -
E Oo|E m|EX H O|E AlE AIA}A 3l Le]
Vertical part 1123 0010 0015 HolE v HELlE AE AAbae] Ao e
; Floor 7.5 0.008 0.021 = A&5to] AEsilnh rETHE EEsto] A85H
Vertical part 12.8 0.010 0.020 =3
Average 0.008 0.018
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Table 13. Bentonite waterproofing field survey results

Waterpr
Site Section Quzu}tlty oofm‘g. Normal Total
() technici | laborer
an
A 240 0.030 0.010 0.040
Floor

B 125 0.028 0.014 0.042
Average 0.036

C ) 255 0.026 0.009 0.035
D Ve;;‘rfal 120 0038 | 0009 | 0.047
E 50 0.025 0.013 0.038
Average 0.043

Fig. 13. Waterproof layer pressing hardware Construction
type
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Table 14. Watertight caulking field survey results
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Table 15. Summary of Field Survey Results

Item(2017) Main contents
12-1 Background Differences in the level of concrete
treatment finish and quality requirements
12-2 Waterproof |Variation of parts according to the area
primer of the cover

12-3 Waterproof
layer protector

Improving the Workability of Materials

lgvftef;iljfh No Application performance
12-5 Liquid-applied Difficulty in the Application of
membrane combined waterproofing water /
waterproofing Change of the specification standard
12-6 She?t Self-adhesive sheet required
waterproofing

12-7 Cement mortar
type waterproofing

Application of the specification
standard is required

12-8 Liquid type
anti-absorption
waterproof

Need to differentiate between the cover
and the spray

12-9 asphalt cover

No Application performance

12-10 Bentonite

Need to separate material from input

waterproofing personnel
12-11 water sto
. . P Socket connection required
installation

12-12 calking and
expention joint

Need joint installation piece

Site Section Width Labor
A 0.02
Around the window EL 5
B 2cm 0.028
C Wall Panel joint lem 0.021
Window and Exterior
D Wall Repair Tem 0.020
Average 0.023
47 SR 2T 20t

Table 15914 WAL & 2370 F5 7hedl 2
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Table 16. Itemized Composition and Revision Factors

Item Configuration Change factor
12-1 - Reduces work difficulty due
Categorization i h
Background by part to improved quality level of
treatment v P the background
12-2 X
Workforce Reflects workability focused
Waterproof § R .
R Configuration on skilled workers
primer
12-3 o . .
Categorization | Reflect the differentiators of
Waterproof X . R
by material construction by material
layer protector
124 asphalt Alte'rnatlve waterproohng
Delete techniques should be applied
Waterproof
to other
12-5 s . .
Lo . Reflectability of construction
Liquid-applied | 1st floor cover .
once to twice, such as
membrane standard . .
. combined waterproofing
waterproofing
12-6 Sheet New ' Simpli'fied constructio'n
¥ Self-adhesive according to the quality
waterproofing . .
sheet improvement of materials
12-7 cement Follow the

mortar
waterproofing

specifications

Follow the specifications('13)

12-8 Liquid . Increase the efficiency of
Construction R .
type equipment (Possible Work
. . Method . o .
anti-absorption P Vehicle / Painting Machine,
classification
waterproof etc.)
v ]
12-9 asphalt vA%ter;laﬂ e {\pphcatlon of
cover Delete Liquid-applied membrane

waterproofing'

12-10 Bentonite
waterproofing

Separation of
dead ends

Reflects the change rate of
construction cost according
to the Site

12-11 water
stop installation

Create Socket
Connection

Simplified construction
Method applied

12-12 calking
and expention
joint

Deletion and
establishment

Reflects current material and
construction Methods
(watertight cocking / joint

cutting and installation, etc.)
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Table 17. Composition of Waterproof Work after

Revision
L Middl
arse adie Small group
category category
-1 Background treatment
12-1 -2 Waterproof primer
Common
details -3 Waterproof layer protector
-4 Waterproof layer pressing hardware
1 1. Application of liquid-applied
Liquid-applied membrane waterproofing
membrane |2. Reinforcing cloth
waterproofing 3. Top-coat
1. Heated Sheet
2 Sheet' 2. Adhesive Sheet
waterproofing
1222 3. Self-adhesive Sheet
Waterproofi 1. Cement liquid waterproofing
T hng. . 2. Polymer cement mortar
echnician | -3 Cement waterproofing
mortar type
waterproofing 3. Waterproofing mortar
4. Cement Mixed polymer type
waterproof membrane coating
-4 Siliceous coating waterproof
-5 Liquid type anti-absorption waterproof
-6 Bentonite waterproofing
12-3 -1 Watertight caulking
Subsidiary |- Joint cutting and |1 Joint cutting
Work installation 2. Joint installation
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