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Abstract The automated quantity take off technique using BIM authoring tools has been recently issued, and

the studies of this method for the accuracy, efficiency, and the unit computing for the simple volume, area and

number have been developed. Meanwhile the main concerns such as the details for the level of modelling, and

the costs and time for the calculating BOQ item are still required to study. In this paper, the earth works,

drainage works, pavement works, and facility works using BIM authoring tools are designed in 3D, and the

applicability of automated quantity take off technique using BIM authoring tools is discussed, respectively. As a

result, automated quantity take off are limited in the earth works, drainage works, pavement works, and facility

works. But Most items of BOQ can be supported in Re-bar model.
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[Fig. 1] Modeling in conjunction with WBS and CBS
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[Table 1] BIM Model Creation Authoring Tools

Division Autodesk Bentley etc
topography AutoCAD
InR« -
3D Jroad Civil 3D nRoads
Model | structure |Revit/Structure | Architecture -
re-bar - Rebar Allplan
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[Table 2] Quantity output compared to BOQ items and applicability

Classification of BOQ Items

2 Autodesk | Bentley Applicability
1Level 3Level 4Level standard Civil 3D InRoads
Level
Soil shearing [m'] 190430.47 | 190951.37 /ap;"ltii;’fi‘gm}l;gh
Soil - -
rock shearing - -
Drill - -
Detailed oscillation
Control blasting ) i geologic layers
Oscillation Control small scale - - Modeling
Earth Blasting rock blasting large scale - -
works . small scale - -
Blasting
large scale - -
secondary blasting - -
Test Blasting cost X X impossibility
Soil banking [] 2663053 | 26601.51 /ap;oltiis;i‘:;m}l;gh
road bed filled up ground - - .
subgrade i i Cross se?tlon
Modeling
green zone - -
side ditch works
L-side ditch
L'(ST“fP;‘_tlc)h H=0.50m 311.03 294.407
L-side ditch
Drainage (TYPE-2) H=1.20m ) ) ,
Works L-side ditch Properties by
S H=2.30m - - Category
(TYPE-3)
L-side ditch
(TYPE-4) H=0.35m - -
L- Transition
side ditch i i
sub-base paving and compaction [ m’] 2492.96 2668.12
sub-base paving and compaction T=10cm - -
sub-base paving and compaction T=20cm - -
sub-base paving and compaction T=23cm - -
sub-base paving and compaction T=25cm - -
sub-base paving and compaction T=30cm - -
asphalt concrete base pavement [M] 1367.57 1367.77
asphalt concrete base T=10cm - -
asphalt concrete base T=13cm - -
Pavement asphalt concrete base T=16cm - -
Works asphalt concrete base T=20cm - -
asphalt concrete binder course pavement [M] 512.84 512.9053
asphalt concrete binder course T=6cm - -
asphalt concrete surface course [M] 427.36 427.3672
asphalt concrete surface course
’ pavement T=Sem ) )
asphalt concrete surface course
’ pavement T=8-10cm ) )
surfacing pavement T=8cm - -
overlay T=5cm - -
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[Table 3] 0O-bridge BOQ

Division | Item Standard Unit 2D base Revit Bentley
25-27-15 m’ 274.590 264.440 135.492
Concrete 25-24-15 [ 0~15m m’ 45.900 238.730 238.314
19-40-15 m’ 396.246 404.050 403.452
Concreting Pump-car(0~15m) m’ 716.736 907.220 777.258
. Mold plywood 3 [ 0~7m m’ 771.532 2102.000 -
supe:
strtl]f:)ture Deck Finisher m’ 934.449 2102.000 -
br;iffea ';icgks Pavement (T=80mm) m? 934,449 1803.000 B
bzgi;‘ﬁf paint film m’ 934.449 1803.000 .
PSC BEAM Setup ea 10 10.000 -
(L=39.9m) PSC-E BEAM anti-overturning ea 10 10.000 -
25-24-15 (0~15m) m’ 1683.835 1438.650 1440.651
Concrete Concreting m’ 57.703 10.950
Under 40-18-8 m’ 259.325 240.570 270.278
structure plain concrete m’ 57.703 10.950
Concreting MASS Z3gE m’ 259.325 240.570 270.278
Pump-car(0~15m) m’ 1683.835 1438.650 1440.651
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[Fig. 71 Rebar material table of Bentley Rebar
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Al bar shapes

Individual

Mark  Number @ [mm] bending shape length [m] _Total length [m]___Mass [kg]

57 9 19 2 502 4518 101.66
59 9 19 3‘ . 513 4817 103.88
60 9 19 = 502 4518 10166
61 9 18 2 503 4527 101.86

e
JE 512 4608 103.68

6 2 E Eg 942 1884 .95

©

sum 34.997.34

Bar shape placed in polygon

Mark Number Segment

afcm] bem] cfem] dfcm] efcm] ffcm] glcm] hfem] ifcm]

jfem] _Length [em]

Mark 20
2001 1 958 2304

Nemetschek AG 6110
Konrad-Zuse-Platz 1, 61828 Munich / Germany

[Fig. 8] Rebar material table of Allplan
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