THEORY OF PRODUCTION

The Studio Integrated Construction Practices is IN CONSTRUCTION
designed to simulate the process of Integrated Project
Delivery and Global project Collaboration wusing
appropriate software tools. Integrated Construction
Practices encompasses the concepts and principles of
Building Information Modeling(BIM), Lean Construction,
and Integrated and Collaborative practices of project

delivery.
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STUDIO PEDAGOGY BIM LEAN INTEGRATION

With post pandemic transformations in different
sectors, establishing technological and process
transformations in the construction sector is the need
of the hour. The studio course focusses on application
of BIM, Lean and integrated collaborative processes and
practices to generate value to the client and

stakeholders also enable real-time cost and time _ :
savings. Design Production

System for Flow &

KEYS TO INTEGRATED PROJECT Value
DELIVERY

Decide By
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DETECTION

e Integrate people. Include all
stakeholders - consultants,
contractors
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Facilitate collaboration of people TAKE-OFE

process and technology
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Minimize wastes in construction.
Increase value, facilitate time
and cost savings

Create mutual trust and sharing Use Visual
Management
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Mix of top down and bottom up
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STUDIO PADEGOGY TIMELINE OF KEY DELIVERABLES ~ INDUSTRIAL SUPPORT- Guest

The students worked in groups of 4 and 5 on Live
projects, currently under execution in India. The
projects range from residential, hospital, large scale
to small scale commercial, recreational recently at

Semester Starts Online

varying stages of execution. The online studio working Project Selection &
was focused on a collaborative approach, instead of a Stakeholder Role ot 2
silo-based model, and hence, defined roles were play \ f /)
undertaken by students in the groups to ensure a sense BIM Execution plan Scope selection /F :
of responsibility, as well as dependency on other (BEP) @ BT LA Sonali Dhopte
members for integrated studio execution. LOD vs LOS, O . Associate Director at Excelize Group of
Milestone schedule . . e Companies & BIM
APPLICATION OF BIM LEAN SYNERGIES Z;:;gz;;ollaboratlon Expert
ONTO LIVE PROJECTS Process mapping “
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3D BIM model plans
development
Clash detection,
coordination and
Quantity take off e

Quantification Amarnath CB Cecilia Gravina da Rocha
fron:j tlhe 33 BIM-Head Strategy Lecturer in Construction
comp?rolsoensvjlr’lh at L&T Management, University
: of Technology Sydney
traditional Explormg Lean tools
methods for Value
Engineering and
Cost and schedule optimizing design
tracking with BIM-
4D & 5D

Use of Design
09 structure Matrix to

study relationship Hrishikesh Joshi Llewellyn Rozario

Use of Last planner between tasks Dave construction, Gujarat  Blinc360 solutions Pvt.Ltd.
system in design involved
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STUDIO WORK & B

Google Drive BIM 360
R o ProjectWise
STAKEHOLDERS VIRTUAL COLLABORTION PLATFORMS 1 File storage Google Drive - - o
2 BIM Collaboration and Work-sharing BIM 360 & ProjectWise - -
Unlike the traditional 3 Site Layout Model Revit 2020 I WP_SLM_R1<DD-MM> A R
method,  Integrated 4 Architectural Model Revit 2020 vt WP_AM_R1<DD-MM> . ‘
collaboration wall be ‘ 5 Structural Model Revit 2020 vt WP_SM_R1<DD-MM> Revit 2020 MS Excel
lmplemenh?d with — D|CII'II1EI'|y 6 Mechanical services Model Revit 2020 vt WP_MM_R1<DD-MM>
~ focus on Virtual Big Google Meet 700 BiomBing services Mo dei Revit 2020 e WP_PM_R1<DD-MM> N
E-'C’C'm':mawm;' concept 8 Firefighting services Model Revit 2020 .rvt WP_FM_R1<DD-MM> n
ence reducing RFIs . . avisworks TN
among stakehc% ders Various collaborative platforms will be explored for easy access and ° RFls . MS.’ Excel xls WP_RFI1 <DD-MM> Nt
::Dnti_nunusly flow of information 10 Coordinated Model Revit 2020 .rvt WP_CM_R1<DD-MM> Acrobat reader MS2Br]o:i3ecf
11 Energy Analysis Revit 2020 .rvt WP_EA_R1<DD-MM>
I | ¥is B B = 2.8 & 0 Navi ks M
R . 12 Clash Detection Model °V'SW‘:O; 0 anage nwd WP_CDM_R1<DD-MM>
LL, s D W fr-r'a-—d'r-nh llra.lrl'hl.ll. N . u .
: “ ° — = — = = e e 13 Clash Report Acrobat reader .pdf WP_CR_R1<DD-MM>
" E e e _ 14 Clash-free Coordinated Model Revit 2020 vt WP_CFCM_R1<DD-MM>
B - T 8 T . -5 ’ N H k M
: £ 00 : *ﬁ r'ﬁ | 15 4D Simulation Model °V'SW‘;0; 0 anage nwd  WP_4DSM_R1<DD-MM> v
. o a% """" 16 Project Schedule MS Project 2013 .mpp WP_PS_R1<DD-MM>
e S » C 17 Milestone Schedule MS Project 2013 .mpp WP_MS_R1<DD-MM>
18 PPC Schedule MS Excel xls WP_PPCS_R1<DD-MM>
a1lean / 360 a= £ - -
I Wmﬁm svM B f;ﬁ;bu_; Z’finna;. S‘iineis;tli“ g 19 Cost Estimation Revit 2020, MS Excel vt + xls  WP_CE_R1<DD-MM>
_________ rapkig ' N ' ' 20 Cost Report Acrobat reader .pdf WP_CR_R1<DD-MM>

BIM EXECUTION PLAN (BEP)
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Grouping of Clashes ‘ ‘

The clashes were

Arch vs Struct LOD 300

grouped according fo

o wa | I ] T : : = — the levels were they

_ 2 2 2 x i were observed and
assigned to the
Architectural/ Structural
consultant as was
applicable

A total of 11 groups
were formed.
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STUDIO WORK
QUANTITY TAKEOFF — MASONRY WALLS

— . . L w Data Source t) [16%:]
1 Schedule filtered by “Base constraint” to obtain Basement -4 masonry walls o Sl "':: ™, Cobemre Wit sl S (699
.r‘_‘if”’_}_-" i-_"f':f “'J’J:—ﬂ:&kn’“m“ﬂ 7%
| ___-" = o n_n—':fr\) ‘or Colamrs and Winlls | Sttt %)
7 A calculated parameter called “Plastering Area” was created to indicate the total area . /{1 - 4 e ey
u oor el
to be plastered for each wall. -
ey
=Masonry Wall Material Takeoff>
A B C | [ | E F | G H 1
Family Type i Matenal: Mame | Matenal: Volume | Matenal: Area Plastenng Area Cow Basa Constraint Comments T T
w Duta Source [Root) [83% ) 3 Sab [FAAD 44
Basic Wal _ IAAC Blacks | El 27 48 m* 1BASEMENT4 B4 Masanry walls g B 100w ARG Bk e oy Cak e ro e 0 54 (44
Eas'c-.ﬂa" S —— . HAI: DIJC..‘S S —— 13? m, T —— S S —— 1 BASEL.’ENT_J — _’d rda Dnn wa"s. ‘!/_ /_'. ) 3 T —— ; ‘r‘l"‘.‘l
Ea-SIE'i;‘ila" ................................ ;ﬁéaljc‘.s ........ P : Ij:l:l r]-;:l ............. 4 ]a.r": .................................................. 1 -E'-_’,”-SEhJEHT_\i ........ ::1 Ma =u.nw .".a".s - = = - _’_,-" ] _‘-\-‘ T 4 .I;:‘u"n"u' and Sub [FSAL 39%
Basic Wall TTUIAAC Blocks | LE T Tagame "1 BASEMENTA B4 Masonry walla i, i [ 350mem AAC Biockwort
[asC - 100mm IT4 e 4
Basic Wall -';'u‘:‘.L: Blocks ! 210 rrl’i 1398 m! 1'BASEMENT-4 B4 Masonry walls quemenf -4 njodel [nd]cuﬁng T}(pes Qf Musonr}f W(_'”s
Basic Wall . IEAA.E.L'III-Jc-'.:E YT A0 mE R T1BASEMENTS B4 r.-1.as.cl|.'|n_.: walls
Baszic Wall 4 1 BASEMENT-4 B4 Masonry walls
|AN: - 150mm 6.63 m® 3 Scheduled fields (in order):
Basic Wall AAG - H0mm 1AAC Blocks B7T m® -1’ BE m* | ‘BASEMENT-4 B4 Masonry walls n Family
Basic Wall E;"U'I.C 200mm J'!-J'LC Blocks 419 m® 1 BASEMENT4 B4 Masorry walls Type
Basic Wall AAC-200mm  AAC Biocks | 198 . 1 BASEMENTA B4 Masanry wails N Flastering Area Material; Hame w Duts Scurce fAac) (6%
e A ! S  EARERENT B Hasany e aterial: Name
T e e e | S
Easic Wall ARG C200mm  TAAC Blocks Eehmii { BASEMENTA B Masonny walls armuia ercentage
Basic Wall EJ’V‘lS 200mm -"V'lC Blacks 283 rrl"g 2832 m® 1 BASEMENT4 B4 Masanry walls line: - Count
Basic Wall IAAC - 200mm IAAC Blocks | 792 79.20 m 1 BASEMENTY /B4 Masonry walls Discipline: : Eiﬂf'e C\"-'":';”E"”t
e e Sl S T T BAGEENT A Tt i ————
e - j.ﬁ% ....... e L e B T BRSERENT Bl Tissom s rypes .
Basic Wall  AAC - 200mm  (AAC Blacks | 2 80 e 27 96 m T1BASEMENT-L B4 Masanry walls
Basic Wall VAAC . 200mm AALC Blocks 1.94 m? 19.37 m* 1 BASEMENT-4 B4 Masonry walls — p—
Blasic Wall TAAC 200mm T IAAT Blacks 246 | 1250 2461 m 1BASEMENTA B4 Masanry wails Formula: Material: Area f 1 * 2
[AAL - 200mm 67.07 i 670.72 i 13 |
Basic Wall (AALC - 350mm (AAC Blacks 3.87 m'} 11.06 nv? 2211 ¥ 1 BASEMENT-4 B4 Masonry walls ! ]
AL - 350mm 387 213m 1 i Conost Hep 2 ¥y oF AF ' :
Grand total: 21 91.32 m# 85516 m? 21 C . lculated : “Plastering A : i A Weekl
| - reating a calculoted parameter - “Plastering Area o _________________ verage Wee
: vel Week - 8 g y 100%
- QUANTITY TAKE OFF USING BIM PPC
E ) Wed
CHOOSING BY ADVANTAGE (DRYWALL FRAME) Monda Thurs .  Saturda Sunda .
Day Tuesday nesd day Friday y g 3
ay c =
Sr Factor and W O & 3
Ietal Frame (Steel Whooden Frame ﬂ"ﬂden o =
MNo. criterion (Steel) S Date o D; g S
Tarability At 20 to 25 y1s AIL: 25 to 30 yrs Frame N Responsibility § § § § § § § ~ © S
1 |Crit.: Higher is A lmp: 40 Adve Approx. 3 3rs more I GO o gl'w g glu g g g g g § EL
betler : P G- SPProX. 2 1 ' Task Planned 3 S 3 = S = = = 3 5
| Maintcnance Aft.: Fequires occasional repairs Aft.: Fooquires frequent repairs N 5% ] S S 3 S &) A
T it Taower is better | Adv.: Rednced maintenance | Imp: 40 A [Tz 10y
Slrength ALl 400-300MPa AlL: 8-15 MPy 1 | | |
3 |t - isher is | g | 183 Development of LOD 300 model
- . . . s . s 0. - . -
better Adv.: Approx. 485 MPa more|Imp: 100 Adv Tmip: A | ] by Fire Fighting Consultant
- : : 1
Earthguake resistant | ALl Earthguale resistant Al Low earthguake resistanl 1 i ; . 1.8.3 7th floor hotel
il Hi 1% A N ] g ] |
4 f;;:rl&l-llghm 15 :i;ﬁtmltum carthyuake I &0 A Tmp: 30 H H - 1
: AT 1 | 183y : Plumbing and Fire
Fire resistance Alt.: Low fire resistance Al Mot tire resistant 1 P 1 (L, Pipework and Risers fighting consultant 100%
5 |Trit: Higher is A Mare firc resist Imp: 7! Al Imp: 1E E | E L - -
belber V.o Mare Hire reststant p- 42 A mip: U Meeting 9: Review of LOD 300  Plumbing and Fire 100%
Water resistance Att.: Low/™a absorption of water Att.: Tligh ahsorption of water 1.9 MPF Model fighting consultant
& | Crit,; Higher is , _ Pl ; ;
5 PR, p— = : A el - . . umbing and Fire
hetier Adv: More water resistant [ Imp; 55 Addv Imip: 3 Coordinated Model |umoing 100%
' - - - 1.10 fighting consultant
Tmpact resistant At Very low™at affected by impacts Art. Wear and tear due fo impact= : i
5 |crit - Hizher is 3 Clash Detection & Resolution - 100%
hﬂ.r& - Adbv.: More wurpact resislanl | Imp: 60 Adv Lermp: 340 1.11 Basement Level 4 0
Avoustic (NEC) Al Low MEC commpared te wood | ALt Medium NRC . )
% |crit - Higher is L11. Clash Detection BIM Coordinator 100%
T A, Trnpy: 0 A Imp: 30 1
btter Meeting 12: Review of clash
0z emission Alt Steel has hizh emboedied enerey |;1Lt_: Waod stores carbon and has g low 111 detecti(?n re' ort BIM Coordinator 100%
o lovi: Lower s Ad: Wood eris Rs. 245/sq.m Rs. 165/sq.m 7 P
N Adv: : denilicantly less CO; Imp: &0 - . £ USG Bora i .
better A Lmp: 0 :isllnwllh Jess CO: than . Ref: USG Boral Ref: USG Boral é'll' Clash Assignment BIM Coordinator 100%
Weight At Trersity=7 TO0E o' ¢ ALL,: Trensitv-850 Ka'dim . .
10[Cril: Loweris |, | 10 |Adv: Lawscigh — Though Metal frame is expensive tha 1-11- Clash Quantification All Consultants 100%
o v mp: v Law weizht mp: & - - S A R U .
T wooden frame, its overall maintenance ancs |
: DESIGN OPTIMIZATION USING LEAN TOOLS life cycle cost is much less. | LAST PLANNER SYSTEM (LPS) '50% % % % %
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