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Abstract

In the meantime, looking at the present status of how to estimationte the quantity of rebar based on 3D BIM getting the limelight
in these days, commercial BIM tools provide rebar modeling functions however it takes a vast amount of modeling time for modeling
of rebar in use of that function hence there is no BIM software at present for practical use. Therefore, in this study, we organized
and presented a practical rebar quantity estimationtion process in BIM-based design work-site and intended to develop a program
named Rebar Automatic Arrangement Program - hereinafter called RAAP - which enables automatic rebar arrangement based on
much more precise cross—sectional information of bars in column, beam, slab and wall than the one from existing 2D method under
the conditions without any cross—sectional information in the initial design phase. In addition, we intended to establish rebar quantity
estimationtion process in the initial design phase through interworking of modeling & quantity estimationtion functions in
consideration of joint, anchoring length of BuilderHUB as a BIM software with RAAP. The results from this study are practical in
developing a technology that is able to estimationte quantity with more improved reliability than the one from existing 2D-based
methods with less effort when the quantity of framework is estimationted in the uncompleted state of cross—sectional design for
structural members in the initial design phase of a construction project. And it is expected that it could be utilized as a basic study
from which a reasonable quantity estimationtion program can be established in the initial design phase.

Keywords - the initial design stage, BuilderHUB, BIM, reinforcement algorithms, quantity take—off
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Table 1 Main functions and features of each BIM S/W in RC structure design

drawings

S/W(Vendor) M | D Q Main functions Features
. . Adjusts drawings & documents and provides
. Modeling of structure details, L. . . . .
Revit o A A To make rebar arrangement bidirectional linkage with structure analysis S/W/
(autodesk) & Available to make up shop drawing and drawing

details of RC structure & steel structure

All plan Modeling of structure details,
engineering O A A To make rebar arrangement
(nemetschek) drawings

Direct compatibility with structure analysis S/W
such as Scia, etc. / Automatic rebar arrangement
available through fleet in rebar modeling /
Available of drawing details, q'ty estimationtion for
this on real time basis

Tekla structures
(tekla)

Modeling of structure details,
To make rebar arrangement

Provides various structure materials, Accurate 3D
generation & management of complicated
structures/Available of whole building processes

(bentley systems)

drawings from concept design to manufacturing &

construction control/Provides Open API

Bentley Applicable to building, plant, concrete &
structural modeler O X A Modeling of structure details lumber/Possible of drawings generation, quantity

estimationtion, performance analysis, etc.
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Fig. 4 Establishment of rebar quantity estimationtion process
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Table 2 Comparison of quantities for building A

Rebar Actual RAAP
. . . Tolerance
ratio quantity |rebar quantity (%)
(%) (ton) (ton) 7
Column 2.30 5.486 5.675 3.45%
Beam 1.70 10.024 10.485 4.60%
V| 0.49
Slab 104.624 107.447 2.70%
H | 0.50
V| 0.20
Wall 137.192 140.368 2.32%
H | 0.20

building type C

buildi‘ng type D

building type E

Fig. 9 Apartment framework modeling
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Table 3 Comparison of quantities for building B Azsle] 7] AA dAL A B A Z2AAE I3
Rebar Actual RAAP Tolerance 3t B AFE B A& A&88 o2y Zr}
ratio quantity | rebar quantity (%) (1) 7124 2 BIM AZEgo] BEXLE B3] 1% 312
(%) (ton) (ton)
Column| 2.45 0.836 0.857 251% Toplld AEF e A4 2dY, =g R =%
Beam | 1.45 9.127 9.461 3.66% 2 T WEEe] el BIMO A8l Ak g
Slab ; 8‘22 115.157 |  117.554 2.08% He FAAE, dIFANE 72 59, 2 A
v 0: 99 24y Fopors o BolsRt A8o] ny|sith
Wall =g | 165125 168.419 1.99% AR BIMESe] o3| Ao digh dQlezA
zdg Qe g v A4, BIM Toold] 71&3 3HA,
Table 4 Comparison of quantities for building C BIMEE 8¢ a4 So] ZAsh= RS 259
?ZE{? qﬁgﬁ?tly reba? 2§:ntity Tolza;a)nce gtq’ Oloﬂ = —H@‘HJ—?}EH B/ Hel 7150 o5
(%) (ton) (ton) 0 Azl mEy HImdy 2 AT B E z2
Column| 2.60 0.379 0.383 1.06% A2 WAstmAt 51a, B Aol A] Autel Al
feam | L0 1058 1 GO 400K (RAAP)S] 288 59 27] 44 @94 BIM/ %
Slab 1 057 115.565 118.132 2.22% RCTZo HZ B A2 =ZgAA2 T34
wall 19231 160 0g6 167.587 3.39% o
H|025 (2) A & 2712 £33 Tx P4 BIM 2o 9
Table 5 Comparison of quantities for building D w, Zb Baje] whel gelA]l AowE 7hgstke]
Rebar | Actual RAAP [ RAAP® T3 HEZSS W22 s, B/HE
ratio quantity |rebar quantity (%) A A 715 ol&sle], o)L HFS w3k
o 2es | o [ iy | sem B WI2E SR Ak 2 A D e
Beam | 1.72 9.624 9.859 2.44% dele] Ao EFE ARt W wmEgle] A
Stab 053 sy 147.737 3.23% RS A 5 g
H|0.55 (3) & dFdAe FeFde Wdem g7l BE
Wall 1\; 8;3 189.259 194.111 2.56% Agd] Ae8 = gle ANES 7R o, &5
o B2 18 8 ugk A7t J3sH RAAPS
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Rebar Actual RAAP 1 L erance T AFoA FAle] HIHE 7€ B dolH 5=
M| ety | rebar QARG ) gaajo] A AAE Feldow el gl Ed
% on ton)
Column| 2.39 8.788 9.161 4.24% gk F71Ae At desitt
Beam | 168 | 13.409 13.803 2.94% (4) 2 A7 Aoke AP ZzAE] 27] AAGDANN 4A
Slab 1\; 82; 88.994 91.153 2.43% AR Fz2 B whd A7) gagr] e Aee] 22
wall 19231 0 639 144.574 2.80% g9 e f\] E o 7]%?] 2D7I
H|0.25 AEFE I BES AT F e VIER
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