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# # 6170103221 : MAJOR CIVIL ENGINEERING

KEYWORD: Lightweight Concrete Wall, Building information modeling (BIM)
Kamoltip Pornchaitaneskul : Development of Planning and Monitoring System for
Lightweight Concrete Wall using Building Information Modeling Concept. Advisor:
Assoc. Prof. Vachara Peansupap, Ph.D.

Lightweight concrete wall is used for dividing the interior of buildings, which are
faster than conventional wall. Installation planning usually uses the quantity take off from wall
area of building to be installed relative to the area of wall panels. The accuracy of calculating
the number of wall panels often depends on the planner's expertise that results in the
amount of wall panels different from actual use and current wall panel status tracking is
simply an estimated tracking of only the completed area relative to the total area specified as
a percentage. Therefore, the status and details of the wall panels in different positions cannot
be accurately identified. This research paper aims to present a lightweight concrete wall panel
installation planning system to shorten planning time and increase accuracy in calculating the
number of wall panels, as well as develop status tracking tools to identify the installed and
correct location of wall panels. The system developed applied the concept of information
building information model for the preparation of wall panel installations. The system
development consists of filtering wall model by Dynamo Code, placing wall panels in BIM,
data visualization through 3D models, preparing data to create wall panel tags, defining the
duration of installations, tracking status through Google Forms and summary tracking data
through 3D-models and spreadsheets. The findings from the case studies show that the wall
planning and tracking system can correctly plan the walls along the building span in both the
same size wall panels and the mixed wall panels of different sizes together. Tracking system
can show a clearer and faster than conventional system, as well as panel can be tracked in

the specified position correctly.

Field of Study: Civil Engineering Student's Signature .......ccccoeeeeieeenenee
Academic Year: 2022 Advisor's Signature ..o
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Hagtunsldusiundanounindusosuiduuinnssuiitioifinuszansamlunis
foas Lesnmslduiuniisnounindisagululasensieaiisansnsadmuasyeznatiy
n13Auey AMruasuyssanasiudeaunsaiuiveulunvesulaegiadaau agld
1AsgIuRUANIaginef Suvanadanandudwddgylunmsuinsianislasainsieadng
(Oberlender, 1993) wiundsnounIndniaguidutanifiquaimuinsgiu iesan
nszvaunsnAnAntululsugramnssufiansnsomuanateuas Yanlun1suaald nns
oonuuushldmueufesmavilvusiuniineunindusasunntuannsaiunyssnoufuld
woft lngnluwdunaneunindusaguiildmuluiioatuansaudseeniduassszinn
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1. uiipaun3nd5a3uuusuLse (Load Bearing)
2. wilsmounInd5aguuuusuliisuuss (Non-Load Bearing)

madonliusiuntrounindnfasuiuegiuussamvesiasimanoasng iesnms
THamvesudazlasenisiivuinuazsuisanizifiunnmafiuly (Cement and Concrete
Association of Australia, 2001) éhEJmaﬁmiﬁaa%ﬁqﬁwLwiuﬂauﬂ%mﬁwL%ﬁ]giﬁqLﬂuﬁﬁsﬂu
usInUsEneumsuarduiloadeivuliasiunldnufinmni

Tnsenisneasieildudundereuninduiogudndudodinisuimsinnisiliessnd
ANULAEITRINUNGUAUNAIUNGURATEITNTLUIUNITINNITNABTUADY BN N1TITIHY
A15BONLUU NISHAR NISVUES NSARRAILALNBAS1 (Abedi, Fathi, Mirasa, & Rawai, 2014)
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Ty nTunauyinuTINALeg 1l UTEANEAIMEEINNTIANAUUNITHER anTEEIaTluNTg
Aiiunis uardelinunmauneasafineasiweuriunounsndsaguiiiiinuniuie
Tuwsaglasenisneasisdianududoutasdnyusiangdinansiueeniu Sruaumauniluus
azlATIN13WVUIALALIINIUNANAUAIY N1TIALFTEUUNUABUNTANTINUNBLAT BN
TJunaunsanaedenesrnilataladesing  Nedlulasenistunie wWu Jedndnvesiiuiiuay
Furunsmdu (Manrique, Al-Hussein, Telyas, & Funston, 2007) igtiunausing 9 agils
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HagtumaluladansaumagnihuUssgndlilumsiinussansamlunisdanisusiu
poundndnfasunndu Wy n1sfamuanuzvesuunsunindsasUlnen1sin RFID
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ANy lun1seudieya mnluituiififiuasiesviosuiivdagnuats infessufdannn
vaulded (konen et al, 2013) N159AuNuABUNTAANTIFUUTIINAININEUAT
dlosrnnisudnudunsunindududosunifieifinauauisalunissumds n1sld ms
Access Wiotwadiliaaanudflunisdanausuneunia HglviEnanasadanisiaily
mwuﬁuwiuiﬂgﬁuﬁﬁmw F8zL9 N5 Y93 avuds SudeiunulunisdaiuuEy
(Marasini & Dawood, 2003) nsinsauiursunsalfidulunudiiusarn1sdnised
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BM Aotdumaluladansaumaiivdsunuainszvaunslugaamnssuneaing
(Succar, 2009) e?'fﬂL‘flumﬁﬂssqﬂGﬂ%ﬂamﬁ’ama%vﬁmwhaiumiﬁwmuﬁmmﬁaaﬂLLUULLaz
n133an1steyalauedugoniuiseng dedunsdenletesdusznauernsidifyd
mufiu Ingussyteyaasaumaasluusenau (Dana Smith & Tardif, 2009) lngluudvas
unAnaEuntiauenisUszgnald BIM Tunisuimsdnnseramnssuneaiiitiaula
Wy N151E1 BIM 1119lun1susnIsdnn1sn1Insiaa@euaunegsng (Lin, Lee, & Yang, 2015)
w3e n1sadanseuuuIAn BIM unldlunsdanisusumeuitilugnisidauldasaly
9AEIMNIIUNDASIN (Khosakitchalert, Yabuki, & Fukuda, 2018) 1Jusu Fatiu N5 BIM
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nilsiagAnaasely (Wang et al., 2018) n139isesununaun3ndnsagulndulyaudsiu
LﬁaL%amqmsiaiﬁﬁmmgﬂé’aqmmm (Choudhary & Panganti, 2018) N13599NLUUTUIALAE
JUSRURTIneunInd 1Ay donstmsesliieumunzauiulnseadns (Lida, Liming,
Kang, Jiao, & Ming, 2018) tJudu lngs1uidesis 9 5 HUTUNITITBIHURTIADUNTA
d1593UuuUsuLsaInlaseasig GTfaﬂﬁaaﬂLLUU%‘wéumué’ﬂwmvﬁuaﬂmqa%ﬁw‘%a
antnonssudiy ‘ Tnganunsathdudiusig 9 mﬂimamul@wa@ IG]EJVLEJG]ENFHU\TOQMH‘VI
MEDIINNTIAEEY TINTINTFALUIAIEAAGT uonantull udTeTiu YL
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1.3 InQUszaeAvaNIuIY

131 WawssuunsIasosasuanmandundinaunimnaululasinisneadis wie
ANTEELIIANNNTIUNURAR

1.3.2 WAUISLUUNMSAAMINEN UL LA UNTNABUNIMLIALUNYRILATINISNES N Tnaly
Google Form tag BIM Tudumaunisinds N15nsI19d8Y LATNISABUIY

1.4 YAULINITUIY

1.4.1 nudfedssgndldlunateyaansauneeins (BIM) wag Dynamo Tunisdnises
uiunisreuninma e lddmsuntangluenans

1.4.2 gunsaildlunisfinw Uszneushevenduasildlunmsaireuvudassasaume
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NATetuveandu 6 Tunau Ao

1) MUNILUUIAR Nau] 1enans wazauddeiifeades wu vuideluedn nilsde
LaE NaNTIAEITes Ay siluUsumeLasinsUsTIne

2) ANWINTEUIUNISUATTURIUNTNLUBINTTANSWHLATIADUNIAINALUTD
Tassmsneadne uagsrusmdeyailédmiviaun BIM ludunounisdndoousi
NTaLaT T URE LN ANANL AR UL LR

3) Wwu1eIRUSENBUYEY BIM model Tnanuady luinaununiuarliinasinig
Wiolfanans LT euR o UNTEUILAITYIIIUTBIT LUV ULAL AR ULHUNT 3
ABUNIANIALUY

4) WaunsTUUNTINLNURASILas RAnaLLHuNTiraunInualu Taeldnsvina
BIM 5wy wandwIsussyns
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1.6 NAAWSVDINUIY

151 sruunsinsouasuanimaiuniinoundnnaiululasinisneadne fidnunse
Uludszneuiulalulsuiufiwuizan lnelduuusiaosernisansauind
(Building Information Modelling, BIM)
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2.1 MMSUSMISANNITNUNDESS

MIusmsuneass Wumedansanduanulasinsneassliussgingussasdly
ATUANATN FrEElIaLazIUUTEINN LAgRUTMITIUADaTINEINI0TUYNNUTINaUnTe
FMINNTOBNWUU FITIMEraINIToanwuUiaALdun1snoas9liudLasa

N15UTNITIUNDATIINTONITINNITIIUNBAI (Construction Management)
LANFNIINNNTAIUANIILABETS (Construction Supervision) AidilunsmuANuAeazns
Tngiiunisnoaidligniosmuuuy siemsuazauamnseairsindundn Tuvaeiing
Umsnuneadieiesiidunuduiinaulunsiiiuinvuiidvedasing susduney
N5UTEN1051A1 IS umsuazasnuludygyineasis sufistunoumsieadimasnay
nsneasiuduassauiinisdweveinsiiundivestasnis lnefifngussasdvesnis
Uimsdansaneassiidrdaydi (oredt iladn, 2544)

1. n13AUANLIAT (Time Control) tuN13AIUANLIAINITYMUTRATININUNUATT
roadeiilenald desfinisuuumusuliiumusiuanatesadiasowag i
anuddusomganideazdouddiidmedasinmsuarviiiowiounis
danrsundeynlaviuviaei

2. nsAruAueUYsENn (Cost Control) tunisaruausmiAineassliedly
sudszInaiivue mItfiu-anySinanuazfesiunsguatazindulannidives
1A59N13

3. MIAMUANANATM (Quality Control) tluniiindnvesnismuaueuneains Ae
nseuAuamameunoadlilaunnd swsnsuilugaunnsesvietedauds
N9 9 VOIWUU LONATUAZIIUNDEI

2.1.1 gneadasfivaunaaiing

A v c{' Y]

Tunsisuauneasne adigiinunieWemanenguasil

1A1v83lATINTNTOEWNU (Owner)

HUST59UA08319 (Construction Manager)

29NLkUU (Designer)

AIUANIIUNBas1e (Construction Supervision)

U19Ma319man (Main Contractor) Uagi3U34%34 (Subcontractor)
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fanududeu 131984lATINTILINEUITNTNUARATINNEAUANAKANITUTMTNURRATY
(Construction Management) lngAT0UARUAILATINATLNIUNBATIT FI9TANIETULLN
mvANUneasuazUsEaunuIEnIededg 9 ineteslulasnis

2.1.2 NFTUIUMIUIMTNUARASS
NIEUIUNTUIMITNUNease Inemluuueandu 4 Juneudsil (n3 niadueing, 2547)
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1. 119919ukU (Planning) Ao NISIASENLAUIUNDUAITADESS W ltidulumg
wazuangalunisusziliunasnuneassiudmaneilannsly

2. ASUUSEIUIU (Organizing) e N33R BUNSNENTAN 9 Tusuneas 9Ll
AunFouLazUsEANSAMEEn AsAmuanswUsduuliduRusiY Mens
MvuantnaNusuRagaukazauN1sdINsTumthsnuyAnaaeene o
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AoUN3nd1593U (Gong, Yang, Hu, & Xu, 2015)
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Usen1s fameluil (Shahzad, Mbachu, & Domingo, 2014)
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Fanslasamsneairesalwilldm fAseiannssvulunsiamuuarUssiliunannuide i
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wse NMsUeudeyarulndlulasvendiondioa nadnsannisidaussuudidelaagulin
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MsAnuNUAdeTiusEendldluuSae s saumaIA s ileAnnuuaza 9 UNY
Aeaseluafin nudauITeves Lin et al. (2015) Wawin1susegndly BIM Tunseuiunis
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nsdnietag nmevudietanuaznisdeaine nud nismiauszaunsaineanudlusiy
foaseTmiimsdnnistureadeiiniueivdmaisnisuniesewiieviilue n1steTaniia
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31U3T8U89 Rahman, Nagapan, and Asmi (2014) Anwtladeiiisnsnasenisiia
youdsainnisneaivesUszmanade Iudsdadeiiddyeenidu 7 ngu Tasldndnnis
wnuddunuiiAatuainnisneadns T msesenuuy n153nn1sTanaunIal N153ANTT
lunisneasng mﬁm%@i’aﬂ Foulvvesanuiineains auau uazaduaisuen lnswuiy
Hadeiifavinadenniavondeninnisieadgsande madadetag tudisumludnisna
n1staRulgngranelusunisdnnisiuresdsainnisneas1inaonauiiALARYo ALY
osanldfununisuimsdanisaezmeluledvieduszansaimfisanouaznisuia
USTaumIniresAuy
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31398v84 (Faniran & Caban, 1998) ajuladeidinanennudrfyveinisiinves
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Autodesk Revit 2022 - Proje

Steel  Precast Systems Insert Annotate  Analyze Massing & Site Collaborate
tyles Project Parameters % Transfer Project Standards Eé = % @
.g Shared Parameterm Purge Unused EE = Additional _ ]L =
nformation Global Parameters P&~ = -t = e —
. Shared Parameters .
Setting! ication

View Manage

=-FO0A G-OE

Specifies parameters that can be used in multiple families and
projects.

Use shared parameters to add specific data that is not already

Add-I
Design
Options Main M
Desig

X E Level 1 X | defined in a family file or a project template.
Shared parameters are stored in a file that is independent of
M — any family file or project. T
o 2. Typé_B_mou
L Press F1 for more help {/ =]
Type .
T . 5 & o

G

1 Type_A o

3Ty Bt

| —

oo T T —n—]

AW 4.2 n5adns Shared Parameters (1)

2. n15a¥19ngu Group @ SU Shared parameters ALluN15Id0NLUY Manage Tu

1UsuNsu Revit 91nduAdn? Create Wioas19ndu shared parameters 311U
TUsuNIUILRANINIIAIY Create Shared Parameter File Litalvildanlnainasnie
o | Ay v & ! I A ¢ A o ¥
FULINABIN1SIAAUNGY sheard parameters wagsstalnaiitounluldeu

Edit Shared Parameters X
Shared parameter file:
[ D:\THESIS\TEST_DYNAMO\PROGRAM FY| | Browse... ‘ ‘ Create... |
R Create Shared Parameter File ? X
Save in: ‘ AUTOMATION_PRECAST_CONCRETE_PANEL v| = By X By views ~
[N MName Date modified Type Size
E'ﬁ My Shared Parameter  14/6/2565 22:41 Text Document 2KB
-
My Computer
N
-]
Files of type: Shared Parameter Files (*.bd) ~ |
‘ Save | | Cancel

A7 4.3 n15a819 Shared Parameters (2)
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Shared Parameter Shared Parameter

\ 4 h 4 v
P ter G
Sl i Column Precast Concrete Panel Door + Window
"~ Number - Number - Location
- Defect - Status - Size
Parameter
- Type - Date - Type

A 4.4 lassasadeyaiinvun Shared Parameters

1wﬁfmq'mm Sheard parameters @11150UIINGUEDY 9 YOI parameter b LU
Tuusiazlasanisiingu Family fna o Adosnisliuansen Properties ifnafu vinlsnng
AnuaAT parameter Haza1siusanlusie lnglunguues parameter fuq daunsaadng
parameter gog  adldléan ileidunisssyAaniugingg fiFeanisuand

3. Md9RINaI1NEY sheard parameters 9AB9A319INFUVDY parameter WHUHTILND
AnuadiwUslungy parameter Wuqae lngdunaulunisasnaaganiunisuiy
U9 Edit Shared Parameters wagman New Group Losate Parameter Group

Shared parameter file:
D:\THESIS\TEST_DYNAMO\PROGRAM PI Browse... Create...
Parameter group:
rameters
Name: Precast_Concrete_Panel_Detail | |
New...
| Properties,
oK Cancel
S J Move
Delete
Groups
New... I,\\,
Rename...
Delete
oK Cancel Help

AT 4.5 A198319 Parameter Group

4. W&@INE3T Parameter Group 9x@esadne Parameters vasununils Tudrnilazu
foyafiuansuuntiing Properties Tnsduneulunisadiaasduiunsniumdsing
Edit Shared Parameters WagAdn New Parameters \fil 0 6938 Parameter
Properties Wiazfdaanislyiuans 1wy Jeusiunida fuil uazgFuiinvou Hudu
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a8 Parameter Properties V;ﬂ(?f:l FHBININUA Type of Parameter W Text fa
AN 4.6

o Shared parameter file:

‘ D:\THESIS\TEST_DYNAMO\PROGRAM Pi| Browse... Create...

0 Parameter Properties X

Name:

Panel_Mumber

Parameters

Discipline:
New...

Common e %
Type of Parameter: [z
Text ™ Move...
Tooltip Description: Delete
<No tooltip description. Edit this parameter to write a custom
Groups
Edit Tooltip... New.
z Cancel Rename...
Ij I ‘ Delete
IS
o
0K Cancel Help

A7 4.6 N13@3 W Parameter Properties

5. fletuunaisg 9 Tu Shared Parameters uda1a3a Fumeustelugoarmuanisan
Project Parameters iefeen Properties Tu shared parameter L%ﬁgﬁmmamﬂﬁﬁ
1494 (Project Parameters 1un1siivunal parameter LQW’]SI‘IJI@NM?SW] a1
Shared Parameters tJun1snanuna parameter Iianuisansaldaulanane

1A59N"S)

Autodesk Revit 2022

2el  Precast Systems Insert Annotate  Analyze Massing & Site Collaborate  View  Manage

u_ Project Parameters r‘é Transfer Project Standards - ;J @

o Shared Parameters"" D m . L - S
ation Q Global Parameters RISictin s ﬁ@ b Options
Setting Specifies ;_Jarame‘_cers that can bg added to categories of ct Location
. — elements in a project, and used in schedules.
S OA GO fE
Level 1 X Press F1 for more help
‘ I '
£ e a e I | A e
1 Tt

. Type_A_wmaas 2 Type a1

I o —— — [3.41;
b
kS
T,
|

AN 4.7 198319 Project parameter (1)

D.
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6. AAN Add LiloLiial parameter VIGIENﬂ’]’iL‘U’]ﬁI@JLﬂaa’lﬂ’ﬁ mﬂuuﬁ]vUi’mgﬁmmq
Parameter Properties mmwm 4.9 iNnN1ssa@en Shared parameter VB RAIAN

fmualiundulden waziinun Group parameter \Ju data fanndi 4.9

Project Parameters x
Farameter Name Search; |:|
b Filter
Parameters available to elements in this project:
0 items
Add...
Modify...
Remove
0K Cancel Help

AT 4.8 N13ade Project parameter (2)

Parameter Type

o Project parameter
(@ Shared parameter

appear in schedules and tags)

Parameter Data
Name:

(Can appear in schedules but not in tags)

(Can be shared by multiple projects and families, exported

<No parameter selected:

Discipline:
Type of Parameter:
Group parameter under:

Data

Tooltip Description:

Select]

OType

@ Instance

Values are alig

Values can va

Shared Parameters
Choose a parameter group, and a parameter.

Parameter group:

Precast_Concrete_Panel_Details ~

Parameters:

Actual_End_Date
Actual_Start_Date
Installer
Plan_End_Date
Flan_Start_Date
Status

Edit...

Add to all elements in the selected categories

Check All

oK Cancel

Check None

Help

Al 4.9 N5asa Project parameter (3)

44' ° = Y 9 S A
BN UR Parameter Type ae Parameter Data L98UTB8LAT 31NUULABDN

Categories \Ju Generic Model wag Structural Columns waaAan OK A1

4.10ALHUNSANUAAIAUYN parameter NABINTTITRAAINIUNTINGI Properties

MIEY MUTUABUN 6 Uag 7 (15Lhan Categories TingUszasALierivualiliiag
wHuntsnTuiegly Categories U9 Wan3Yas Properties Tilyilouiuynusupis)



Parameter Properties

Parameter Type
O Project parameter
(Can appear in schedules but not in tags)

(@) Shared paramater

(Can be shared by multiple projects and families, exported to ODBC, and
appear in schedules and tags)

Select... Export...

Parameter Data

Mame:

Actual_End_Date ‘ O Type
Discipline: ©Instance
Common

Type of Parameter:
Text

(@) Values are aligned per group type

() values can vary by group instance
Group parameter under:

Data v

Tooltip Description:

Add to all elements in the selected categories

Categories

Filter list: | <multiple> v

Hide un-checked categories

Generic Models
Structural Columns

Check All Check None

Al 4.10 A5a3 Project parameter (4)
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nsnageudeyanuandunnIudiunogly Family Generic Model wag Structural

Columns Tuaias Properties azuans Data #1u7i3A1l] Tnaan Properties 989N
NUAUAAIAINING 4.11

R@
File Architecture

| He

Modify

Structure ~ Steel  Precast

Select = Properties Clipboard

eHG-S-7-8g2-FO0A G-Q

Systems Insert  Annotate

* I cope ~ Y] |\:| | L]
e o B blp =
O Aat- =& - + O =
Y oun- za % 0O >
Geometry Modify
@ mme

P

Analyze

Autodesk Revit 2022 -

Massing & Site  Collaborate  View

axs « 5

I
=]
View Measure Create

e

Phase Created :New Constructi...; :

Modify | Generic Models [[] Moves With Nearby Elements
Properties X [ Level1 X
Lightweight ?'} s & & \ v:\'b
_Concrete_Wall_Straight ~ % kel ks 4{ ‘
Wall_60_cm
Generic Models (1) | F8 Edit Type 7
Identity Data i |
Image ?'}9
Comments
Mark
Phasing 8

Phase Demol

Data
Actual_End_D...

Actual_Start_D...

Plan_End_Date

Plan_Start_ Date

R
[ ]

—7a

Status

Panel Number

Installer

L\

1.Type_A_wiasuau

AN 4.11 Properties UBILHUNTIREINITAMUAAT Parameter
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Get Wall Elements

l

-
2 l l l
= Get partition Wall Get corridor Wall Get indoor Wall
Elements Elements Elements
: [
. l
Get horizontal Get vertical indoor
indoor Wall Elements Wall Elements
[ I [
Identify point of intersection Identify point of intersection
between partition Wall and between horizontal and vertical
: corridor Wall Elements indoor Wall Elements
13
v}
o Y l
a P . P
" Have or>_ Nothave | No place Not have ~~ Have or ™~
“Snot have 2 precast panel “not have 77
l Have { Have
Measure angle between Measure angle between
partition wall and corridor wall horizontal and vertical indoor wall
by fixing corridor wall = 0° by fixing horizontal wall = 0°
(2 cases) (4 cases)
o
g [
[0}
o
g
a
Place T-precast panel at point of Place L-precast panel at point of
intersection and rotate panel intersection and rotate panel
according to the measured angle. according to the measured angle.
BIM model that place
= T-L-precast panel
g
>
(@]
End
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BIM model that place

& T—L—pre;ast panel
= [
e
l . - l
Get doors@windows
Get Wall Elements Get T-L-precast panel
Elements
[ (
Identify point of intersection
between wall and T-L-precast
panel
. 4
Not have Have or
not have ?
Have
v g
Wall line distance space
2 .
Wall line T-L-precast ‘panel width
distance
S A4
! Identify point of intersection
= Identify point of intersection between wall line distance
w
g —*  between wall and doors- space T-L-precast panel width
= windows and doors-windows
v Y
Not have Have or Have or Not have
not have ? not have ?
Have Have
h . . > - ;
Wall line Wall line distance space Wall line distance
Wall line : /
) / distance space T-L-precast panel width space T-L-precast
distance :
/ doors-windows 8 and doors-windows ; panel width

All type wall

distance
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Process 2

Output

Select cut small

panel

Select cut large or

large panel

Select cut large or
large panel

Select small panel

Divide by 40 cm

(small panel)

Select one small and
60 < X < 80 cm.

cut small panel

80 <X < 100 cm.

Divide by 40 cm _’/\ No
Remainder

(small panel)

¥

Select small panel

Yes | Select one small and
. cut large or large panel
Divide by 60 cm
(large panel)
Remainder Select large panel
Select large panel and
Remainder consider last panel use
< 30 cm. cut large - large panel
or cut small - small panel
Check resultant and
remainder
(Resultant-1) + Check
] > Select large panel
(60+Remainder) (Resultant-1)
Check
(60+Remainder)

Place straight panel
in BIM model

End
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v

BIM model that place
T-L-and straight precast

Input

panel

|

[
v 2 4

Get straight precast panel

I [
panel

o=l ==

Get cut Get cut
Calculate number of

‘ Get T-L-precast panel

Get large Get small

large panel

panel small panel

— l

each type precast panel

Y

Process

Sum number of each

type precast panel

h 4

Export number and
type of each panel

A 4

Show the result
in Excel file

PN a [ 1 CY =)
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BIM model that place

T-L-and straight precast

panel

l

Select area for installation

planning precast panel

in model
. I
{ !
Get T-L-precast Get straight precast
panel panel
I |

Fill in detail of installation

planning precast panel
Y

Create detail

\ 2 l

Put all detail in model‘ Get detail
(Properties) (Panel Number)

. [

Sum all detail | Create tag Panel Number

of precast panel to put on model (view)

v
Export all detail

of precast panel

A 4

Show the result
in Excel file

L

Import result to

Google form
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Google form

l

Fill in detail of installed panel
(Panel number,

Date of installation)

l

Summary detail of installed

panel to Spreadsheet

l

Export Spreadsheet
to Excel

l

Manage detail of installed

panel on Excel

l

Import Excel file to

dynamo

1

Get Date of installationed

|

|

Excel file from process of

installation planning

l

Get Date of installation

planning

Put Date of installationed

in Actual Date column

Compare Date of installation
(Plan and Actual)

l

l

Export and summary all detail
in Excel file

[

Show the result in
3D model and Properties
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v

BIM model with all detail ’

[
l . 4

Get BoundingBox of

precast panel

‘ Get Room

[
! .

Get

Get type and

number of Room BoundingBox

N

Identify edge of intersection

between BoundingBox of Room

and BoundingBox of Room

I

Grouping precast panel

by each Room

L 4

Export detail of precast panel

by each Room

v

Show the result
in Excel file
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ugAYUARVINAU60Ccm

List FiterByBooilMask

List -
»@List
ImruuHuoe 60 CH.
B Elementld
B20 Swomusiuwn 40 (M.
38 ElementId
4 Svouuiuonia 60 CH. (sia)
58 oweusiasunin
WBH ElementId
Imouuiuea 40 CM. (sia)
YURUSAHL
90 ElementId
81 Rest Panel
B ovneusdanusin
ElementId
v1list
| w18

32 B {2418}

Boolean

filePath > data

sheetName

List.Transpose
>

lists
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e wihusn wisn whlaswshasane s dowa Exi] FIHER 35l
[‘_Q'[‘] E‘ g Tahoma B = P | 2 dndonr e 4 MER né [ & shun
dason v
" Gy | BT U7 [Ev 0 A Bt~ | - % 9 G 8| T ‘““m.
AAUuasR ] vioust 5] e [ fuag [} And
021 ¥ fe
A B (< D E F G H | J K L M
1
2.
3 |auim 60 CM. ElementId auia 40 CM. Elementld nua 60 CM.(dn) nuaudazusiu ElementId 2uie 40 CM.(¢6a) wuausazusiu Elementld Rest Panel wunausiazusiu Elementld
4 185 542175 70 542245 55 0.49 542211 41 0.393 542249 36 0.219 542255
53| 542188 542246 0.49 542212 0.394 542250 0.219 542256
6 542189 542247 0.49 542213 0.394 542251 0.247 542257
7 542190 542248 0.49 542214 0.39 542252 0.08 542258
8 | 542209 542147 0.49 542215 0.351 542253 0.08 542259
9 542210 542149 0.492 542216 0.35 542254 0.08 542260
10 542132 542151 0.492 542217 0.36 542148 0.25 542261
1] 542142 542153 0.492 542218 0.36 542150 0.25 542262
12 542144 542155 0.492 542219 0.36 542152 0.295 542241
138 542079 542157 0.492 542220 0.36 542154 0.295 542242
14 542080 542159 0.492 542221 0.361 542156 0.295 542243
15 542081 542161 0.492 542222 0.361 542158 0.295 542244
16 | 542082 542163 0.536 542223 0.361 542160 0.28 542185
17 542083 542165 0.536 542224 0.36 542162 0.299 542194
18 542084 542167 0.536 542225 0.36 542164 0.299 542196
19 | 542085 542169 0.536 542226 0.36 542166 0.299 542198
20 542086 542171 0.536 542227 0.36 542168 0.299 542200
21 542087 542173 0.536 542228 0.36 542170 0.28 542204
22 542088 542176 0.536 542229 0.395 542172 0.285 542097
23 542089 542178 0.536 542230 0.395 542174 0.287 542100
24 542091 542180 0.536 542231 0.395 542177 0.285 542103
25 542092 542182 0.536 542232 0.391 542179 0.285 542106
vertical | uswmao | ueuedowiouy | Sheeti | @ <
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move tag to
select location
(straight)

eneric Tag_Panel Number:Generic Tag_Panel Number = | Family Type

AT 4.57 n3fin tag uwundluluaaaulii (Revit)
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Properties X [ Levell X

Lightweight _Concrete_Wall Straight _

Wall_60_cm
8 ] T
Generic Models (1) +  [8 Edit Type L &
I 1 Type A_moss
Constraints i 3 i
Elevation from Level L
Host Y - 3 I
Offset from Host 0.0000
Moves With Nearby El... [ ] |
Dimensions 2 M
Width 0.6000 -‘
olume 0.162 >
Identity Data 2
image 1Type A shaans
Comments < ©
Mark _‘ ZIH
®
Phasing # »
Phase Created New Construction I
Phase Demolished None "
Data 2 o
Actual_End_Date 0.9350
Actual_Start_Date
> -] H ®
Plan_End_Date 18/7/2565 | \
Plan_Start_Date 13/7/2565 | v =
Status e
Panel Number A25 &
Installer MATA :
P e i
Defect g s =~
.4, 1TypeA
i £
Iy
aid 7
ok
h’Jﬁ_ g —r-!r" v

o

AN 4.60 LUUTIBDINTURIUTZUULEAILNUNITAAAILAUUNTISNIUTDY Properties

& ¢da
55 E@ Amaan v
v < dhdemaguiuy

AdUUoTA ~

=

s

IS
“«

® N oA W N 2
=
3

wilhusa  wsn

Tahoma

24 MATA 541951 A27
25 MATA 541952 A28

wiou

detail precast for planing - Excel p Aumn _
i Tlasemhnszany ans foua 5 wuume  8Te
Jn A & | == F— . JE BB e

medapliuy Sequuy  dlad u

v v Saf v = v 9 0 .00 - i)
y Whabincellib b BB~ % 9 8% N | sudoule v Guenma wad~
ous ~ mtas ~ g ~ o
f
D E F G H | J K L

Installer Elementld Panel Number nunausiasusiu Plan_Start_Date Plan_End_Date Actual_Start_Date Actual_End_Date Status
MATA 541826 A7
541828 A8
MATA 541830 A9
MATA 541850 A10
MATA 541870 A1l
9 |MATA 541872 A12
10 MATA 541893 A13
11 MATA 541894 A14
12 \MATA 541895 A15
13 MATA 541896 A16
14 |MATA 541897 A17
15 MATA 541898 A18
16 MATA 541899 A19
17 MATA 541900 A20
18 [MATA 541945 A21
19 MATA 541946 A22
20 |MATA 541947 A23
21 MATA 541948 A24
22 |MATA 541949 A25
23 |MATA 541950 A26

1.5 13/7/2565. 18/7/2565.
1.5 13/7/2565. 18/7/2565.
1.5 13/7/2565. 18/7/2565.
1.5 13/7/2565. 18/7/2565.
1.5 13/7/2565. 18/7/2565.
1.5 13/7/2565. 18/7/2565.
0.6 13/7/2565. 18/7/2565.
0.6 13/7/2565. 18/7/2565.
0.6 13/7/2565. 18/7/2565.
0.17 13/7/2565. 18/7/2565.
0.6 13/7/2565. 18/7/2565.
0.6 13/7/2565. 18/7/2565.
0.6 13/7/2565. 18/7/2565.
0.17 13/7/2565. 18/7/2565.
0.6 13/7/2565. 18/7/2565.
0.6 13/7/2565. 18/7/2565.
0.6 13/7/2565. 18/7/2565.
0.175 13/7/2565. 18/7/2565.
0.6 13/7/2565. 18/7/2565.
0.635 13/7/2565. 18/7/2565.
0.6 13/7/2565. 18/7/2565.
0.6 13/7/2565. 18/7/2565.

| anldwou | swoanduauriuase | noavdaauruan | Sheetl ® 4

@ i
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o MsdsmendoyadnIuzuuNTY d Sy Spreadsheet un1sdiandeyaununs
Annauazdoyananiun1sinasasenianin lngagunakiu Spreadsheet #l4lan s
AN 4.67 UAETEUULAAIKNATOYAA 9 F9N1NTl 4.68

adoya wistatusith uiums:

AN 4.67 Report N15ANRIUNITAAFAILN LN

K) v B = detail precast for actual - Excel ,O Aumn _
Id  witwsn umsn i lasaminszane s doya S wwwee  8ly
é&m Tahoma 1 VAN = v 29 dadoamu vialy v ﬁ @ @ @
. [Bdaasn ~ ” z : >
s X e i BIU-H. &AW EEE EE wiuuasdofenans v | BBy % 9 9 9 3:;?&‘;“8 5:3‘1]:.& \31:1 ten
ARluaTA [ Wousi ~ meAasw 5 1R [ Ana
N10 i Je
A B | 8 D E F G H I | J K
1
2
3 MATA 539214 A1 13/7/2565. 18/7/2565. 13/7/2565. 18/7/2565. On Time
4 MATA 539216 A2 13/7/2565. 18/7/2565. 13/7/2565. 18/7/2565. On Time
5 MATA 539218 A3 13/7/2565. 18/7/2565. 13/7/2565. 18/7/2565. On Time
6 MATA 539228 A4 13/7/2565. 18/7/2565. 13/7/2565. 18/7/2565. On Time
7 |MATA 539230 AS 13/7/2565. 18/7/2565. 13/7/2565. 18/7/2565. On Time
8 |MATA 539232 A6 13/7/2565. 18/7/2565. 13/7/2565. 18/7/2565. On Time
9 MATA 539220 B1 19/7/2565. 24/7/2565. 19/7/2565. 24/7/2565. On Time
10 [MATA 539222 B2 19/7/2565. 24/7/2565. 19/7/2565. 24/7/2565. On Time
11 |MATA 539224 B3 19/7/2565. 24/7/2565. 23/7/2565. 27/7/2565. Delay-4
12 |MATA 539226 B4 19/7/2565. 24/7/2565. 23/7/2565. 27/7/2565. Delay-4
13 |MATA 539234 BS 19/7/2565. 24/7/2565. 19/7/2565. 24/7/2565. On Time
14 |MATA 539236 B6 19/7/2565. 24/7/2565. 23/7/2565. 27/7/2565. Delay-4
15 |MATA 539252 B7 19/7/2565. 24/7/2565. 19/7/2565. 24/7/2565. On Time
16 |[MATA 539268 B8 19/7/2565. 24/7/2565. 19/7/2565. 24/7/2565. On Time
17 NARA 539238 C1 19/7/2565. 24/7/2565. 19/7/2565. 24/7/2565. On Time
18 INARA 539246 C2 19/7/2565. 24/7/2565. 19/7/2565. 24/7/2565. On Time
19 NARA 539248 C3 19/7/2565. 24/7/2565. 19/7/2565. 24/7/2565. On Time
20 |INARA 539250 C4 19/7/2565. 24/7/2565. 19/7/2565. 24/7/2565. On Time
21 NARA 539256 C5 19/7/2565. 24/7/2565. 19/7/2565. 24/7/2565. On Time
22 NARA 539258 C6 19/7/2565. 24/7/2565. 19/7/2565. 24/7/2565. On Time
s | s1un—:—ié€|;;|b?\;uu TNHAYLALAUNUATI Sheetl | @ q

AT 4.68 Toyan13AAnILNITAARIWAUNT TugULuU Spreadsheet
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o Input dmsunissuaanlumaauds iWunisfuadeyannlumaaudfnideys
dounniadlutuneugaingiseusesna easunateyalusuuuu Spreadsheet

Poyaudunse =
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A9 4.71 MsSuatayateunnseuiieaiunateyalusuiuy Spreadsheet

4.4.2.4 n3dseandayauasNadnsvaesTuUNTRAMUTIUNNIBINAINITAAAY

nnsdseendayanazrasnsresszuunIsAnaudounnsaandn1sinn Wunisi
U9ya Spreadsheet 311 Google Form g lutaaauils iednadnslinansludos
Properties Uo9lutnaa1LLR

o msdsoondoyaununialagutsmuies Wumnihdeyauunsinunsuszanana
wfiduneunisiamunisinduisudesuds wazihdeyarimuauumisleuios
#a 9 teluasudeyauazyih Google Form dwsumsinaudounnsosmdsns
fndaaly Tnsazldlandmiunsdseandeya fanmil 4.72 uasuanawantiising
foya fanmil 4.73
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pnuandua

v e .

precast by room - Excel ,0 Aumn _

Wd  wdhusn unsn i lasamihnszeny gos  doya §h  yuwew  Bly

4 da Tahoma 25 dadoanu wialy v @ @ @ % E

e [[gn.wian v I U B st - | E8 - % 9 | 48 mydogiuy daguvy Al wsn
v dhdanegUuuy e d enuidouly v Huenne v wad v v

AdUuDTA (] ous & MTAAK ~ fuay = Ao | "

D8 “ | Ji | 546695
A | B | C D E F G H | |
1 -=1
2 |
3 |Type urunkuLaayviay Panel Number Elementld Installer Plan_Start_Date Plan_End_Date Actual_Start_Date Actual_End_Date
4 |1.Type A 46 A7 546647 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
5 A wuusiuauna 60 CM. 25 546648
6 |3uruwsiuaua 40 CM. 6 A10 546671 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
7 A wnuusuue 60 CM.(da) [3 546672
8 |3 wuusiuauna 40 CM.(da) 5 546695
9 |whiuem 4 A17 546719 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
10 | A18 546720 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
11 | A19 546721 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
12 | A20 546722 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
13 A21 546767 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
14 | A22 546768 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
15 | A23 546769 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
16 | A24 546770 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
17 | A25 546771 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
18 | A26 546772 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
19 | A27 546773 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
20 | A33 546840 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
21 | A34 546841 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
22| A35 546842 MATA  13/7/2565 18/7/2565 13/7/2565. 18/7/2565.
Auuusu precast \ uwu precast wiivennlsaniae ‘—S‘T\‘e‘eftl | @ e ’ o i [« S

wion o]

A9 4.73 Foyaununiialagiuimiuries Tuguwuy Spreadsheet



81

T4 defect

Code Block

parsmeteriame
value >

List FilterByBoolMask

Element GetParameterValueByName
element > vafl.
>

parameterName

Element.GetParameterValueByName

Code Block

1 "Defect_start"; | >

' parameterName

value

Element.GetParameterValueByName

element > Vel

parameterName >

A9 4.74 nslddeyadeunnieaiuyes Properties Tuluinaauilid (Revit)

etail precast for defect - Excel O dun Kamoltip Pornchaitand

T wilwsn  wen whlawwhasae ges doya Sh wames 38
[ &= Tahoma i H B B E=E I
me [Rdamen v D7 .y N o o | My daplwu dsd | owen o Ui oy
v S dadamnepin g~ wamuasdadnane v BB~ % 9 B B cudou v uenms v wad v v v v & v
FAUvadh [ awus [ RN [ shainu [ o voad
L8 & I
A B € D E F G H I J K L
3 Installer Elementld Width Panel Number Plan_Start_Date Plan_End_Date Actual_Start_Date Actual_End_Date Status Defect_Start Defect_End
4 |MATA 546668 1.5B1 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time
5 NARA 546674 1.5CL 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time
6 NARA 546701 i5¢C 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time
7 MATA 550137 1.5B4 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time
8 |MATA 550138 1.5 B5 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 8/7/2565. 11/7/2565.
9 NARA 550143 1.5C3 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time
10 NARA 550144 15C4 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 8/7/2565. 11/7/2565.
11 |NARA 550171 1.5C5 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 8/7/2565. 11/7/2565.
12 |MATA 550253 0.6 B8 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time
13 MATA 550254 0.6 A2 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 8/7/2565. 11/7/2565.
14 |MATA 550255 0.6 A3 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 8/7/2565. 11/7/2565.
15 |NARA 550337 0.6 D1 2/7/2565. 5/7/2565. 4/7/2565. 7/7/2565. Delay-2 8/7/2565. 11/7/2565.
16 |NARA 550338 0.6 D2 2/7/2565. 5/7/2565. 4/7/2565. 7/7/2565. Delay-2
17 |NARA 550339 0.6 D3 2/7/2565. 5/7/2565. 4/7/2565. 7/7/2565. Delay-2
18 |NARA 550340 0.49 D4 2/7/2565. 5/7/2565. 4/7/2565. 7/7/2565. Delay-2
19 MATA 550369 0.6 A4 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 8/7/2565. 11/7/2565.
20 MATA 550370  0.54 A5 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 8/7/2565. 11/7/2565.
21 |MATA 550468 0.4 A6 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time
22 MATA 550469  0.36 A7 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time
23 |MATA 550491  0.62 BS 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 8/7/2565. 11/7/2565.
24 NARA 550492 0.4 C6 2/7/2565. 5/7/2565. 3/7/2565. 6/7/2565. Delay-1 8/7/2565. 11/7/2565.
25 |NARA 550493 0.39 C7 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 8/7/2565. 11/7/2565.
26 MATA 550522  0.49 A8 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time
27 |MATA 550534  0.54 B10 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time
28 MATA 550552  0.39 Bil 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 8/7/2565. 11/7/2565.
29 |NARA 550560 0.08 C8 2/7/2565. 5/7/2565. 3/7/2565. 6/7/2565. Delay-1 8/7/2565. 11/7/2565.
0
| nuaudoaurion | swasbuaunuase | Sheetl | @) <
B [T |

AW 4.75 asUvayaurunts Tugiuy Spreadsheet



82

4.5 N1INadaUIEUU

4.5.1 STUUNTITINHNUANAILANUNLIABUNIANIALUN

wunafilddusunadeuntssenduasauin Usznaumeuuin 60 9u. LaTULIR
40 wu. lunmsnageufmuaieulresnisnauruntioandu 2 nsdl leun asdd 1 1309
UWNUNTTIUIR 60 . BALRE29TIATING LaEASER 2 NMSIUNURTIIIWIN 60 B3, LU
H991ANTUAINATUNNMHUN TV 40 3. USLIUYNEATEeINTIe1As dmTunis
VPABUMIUHUNTIIUA 40 T3, adaReislasents Tlthanfinnsan Wesannsindausiu
nispeunInuiaulueinsneadns mnduukundefifvundnazvliAnseuresening
ntfannty sadutadefiesdanansenusosialunisinga A98INATUINITIUHUN T
N aesnsauHuNT e i 3ase

ADE19N15NAFDU

nsnaaeuszuuldmegntiennsdanuguaniaiy lngaglddoyaununians
d0ansallyisEUUUTENIaNa OYAABUANLQNABITDINITITUHUNTIIABUNTANIALUT (g
AUNNSINBHUNTINED AIR15199 4.1 way 4.2

= o | o o aa
A5199 4.1 SNWAUENNTINUHUNTIAUAINENINTIDIANSIUNSEIN 1

N19817
(3.)

A15219928319 STUU

1.60

2.85

3.35




83

0.60 ‘
o o v“—o—'t??;,_qso‘ 060 06

[ :

4.8

‘060 1060 060

NAN5197 4.1 1 TUMSNARBUTEUUNT IR URAR IR UNTITE W I19n 1521 Ul LTS
Feieuazsyuuiinmu Tngldununtuun 60 wu. wdnRoalaseins wunssuvaanse
Muunurdalamuanuendtensegregnaes wazlndifsaiunisieieile lneyisgaving
Yoeui01A55EUUIEUTEaNa R Tvuan sz e sTivae

= o | o o aa
A5197 4.2 ANWEENITINUNTAINAIINEINEIDANSTTUNT AN 2

N119812 ——
N13INNNIYUD S¥UU
(3.)
1.33
4.0
| E 60, 0.69 o0, =

44 \ { 777;‘:‘ T 26?13.60’;-?'69—;?‘60 /040,040

TxI TX2|TX2}] S 7 7 / i ;J,f\y

v el ‘

NP3 4.2 LTUMINARBUTEUUNT TR URRRIUH LTI 89191901571 uH U
seileuayszuuitiamun Inglduriuntavuin 60 vu.deu uag 40 9u. UINYTEATIEY
H991A15 WUdNsEULAINITaI iUk sldnuaue N TIeIA1seg1gndes uaslndifus
AUN19919Meile LgdeaniingveIniiaenA13suuIsysyaianadewr U N s liduune iy
$38¥01ATNVED

N3USTUIANARIUITUUAINITOUBNTUIATOIURUNTIT9dAT 8590157 Tneasiden
frsanmuvunave s ildlulasssiuqunldlulune Sasainnisnasundadae



84

) ?J‘”ﬁ]'lLU‘Uﬂ'ﬁ'J'NLLNuNuﬂ@WNNux‘ia’lﬂ’li lngay ﬁvUﬂ’J’]ﬂJEJ’]’J“UENNUQSU’N?IG]V]’]EJ’%’]ﬂﬂ’]’i'JN
LLB\IUB\IUQE]UG]LLG’JLEI?%] I sineuameileiay LLNuaﬂﬂN

N5UNULAADIATUIUTEUIBNANIUTEUUNIT NN URAA AN UNTIADUNTALIALU
S2UUAUTEUIANATIUIULAE VUIAVDIHUNLIDDNUT IALIIUITYILUINAVDILNUNITIR A LF
ATUYUIALNNLATIEN InenUsaniuaninsal el

o ASAN 1 N15NMAUNTIVUIN 60 VY. FUALRYINILATING

nMsausuLEuRTreunImuan Tneldideulouiunids 60 vu. wiafoamalasens
Fanrsreudundsludnwasainan %ﬁLwiumﬁfqﬁgﬂé‘f@Lﬁaﬁwlﬂidiﬁwaaﬁ’uﬁwmﬂﬁ
AR IHaTUALAY S U UIRUNT T E N SEUU ML R UR AR LR URT IAB UNIRLALU
auunsiasiziniu Solver Tulusunsy Excel Tagldilandu Simplex LP unistiueiu
wifsindildanszuuindugiulitivuinanunhalndides 60 wu. 1niign nedouluvesns
Funguustusiiain sxfinnsanduiunsdateunulitosiian (aiiu 2 afyusi) femsnsd
4.3 uayl¥aunisseludl

N1L1 + N2L2 + N3L3 + -+ N10L10 == lel + Yzzz + .-+ Yng + Ylozlo

Aruald N = SIUULRUNTSLAazIRIn Z, = 2Ls
L = AU TN UNTILARZ LAY Z2=Lat Lo
B = Z3 - L3 + L4
Y = MUYV Z Zy =1L, + Lg
Zy = AVINE1IVOIAUNUAHY; Zs=Li+ Lo
ZG = LlO + 5
Z7 = Ll + 2L4
ZS == 2L2 + L4_
Zg - 3L3

t:ll o 1 U v U ‘N‘d‘
TN 4.3 PIUIULNUNUIRIUANYULNITAN - ATEUN 1

AN (V4.) AU

aﬂwi}g 10 15 20 25 30 35 40 | 45 | 50 | 55 | ¥ VA
AR (31.)
(L) | (L) | Ls) | (La) | (Ls) | (Le) | (L) | (Ls) | (Lo) | (Lio) | (au.)

1 2 60 0
2 1 1 60 0
3 1 1 60 0
4 1 1 60 0
5 1 1 60 0
6 1 55 5
7 1 2 60 0
8 2 1 55 5
9 3 60 0
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Z,=2L, + L,

t:ll o 1 U o U dd‘
1919 4.4 PIUIULLNUNUIRIUAN YL NITARN - ATEUN 2

. AN () o
aNWY ANNYN | LAYKED
) 10 15 25 30 35 45 50 55
ANTAR 99 (3.) (G
(L) | (o) | (Ls) | (La) | (Ls) | (Le) | (L7) | (Ls)
2 60
1 1 60
1 1 60
60
1 55
1 2 60

2 1 60

~N | O PR~ WIN [
—
—

O || |O|O|Oo |Oo




86

O &GRHE 0 MG«

ANA 4.76 WUUINADIENLAN LG IUNITNAFDU

10 OFGIGHRHBS 0 MG E <

dl o dIQJ ! 1 U 1 U
AT 4.77 WUUI188INSTUNIUTZUUNITINUHUNTS adeulaglHuNtsaunn 60 au.

100 O IGRB/ED o B GTE <

ANA 4.78 WUUINADIISUNIUTZUUNITINMAUNLI NAdaulnewkunsrunn 60 way 40 .

INUUUTIABIN AN FUHIUTZUUNMTINUH LRI (10l 4.78) Lllelddaya
WAL I18azLREANADIALTUNITANMY NAYDITTUUALLARIUaYa lUULUY BIM Model uag
sULUU Spreadsheet Miloyasi1e votusdazesruszneull Ineidvensietaunsdiuves



87

Tuna WieuansdayaurunsAadaliiudauuiy a1nnmd 4.79 Wuaiwlunauadiud
wanataununtansazuiuluyuue View Wolddayalulunandiade ssuvazagudeya
Uk urdnenaulrukazgAnaaluguuuy Spreadsheet A9n 1l 4.80 5Iud

UL BUALNUN TV IMUALENAUTIBTRRAAAY Fan19Tl 4.81
& | ‘c',\ > P [ W i w I a
I *
[ 7.Type
& I J

I
GI
L

7.Type_B_wiauniaiu 7.Type_B_vionin

P e

RS
¢7

)
Lo = T o]

LY

ANA 4.79 WUUTIADINTUNIUTZUUNIT IS LR AG TN UH LS

£ dwn |
e wiwsn  wen whlasonhawee ges dowa h muwes  38lW
ﬁ"] & da Tahoma Juo A A E=E] ey b ity JO B
[[Mdnaon ~ P 5
e == == = - asdagliy S
< & s B I U S A === = B wrunsdofonans v | BB % 9 B B cndedu~ dm
ARvuaTA & wWous [ Ava ~ Gty [ i
H10 S
A B C D F G H | J K L
2
3 | Taru AUy
4| A 8
5 B 8
6 | [« 8
7 | D 4
8 | E 0
9
10 1
11

asddnnuunuaiuiau | 5 a: i | amld iuanuelinas | s1navduausuin | Sheetl | @ 1

WA wdwsa  wisn @ Tesonbases gas oy §1 wwwes A8l

ﬁ'j & oo Tahoma oA A

BIU- v avA. ==

E o 2D dadoamm vy N ﬁ [

e — — | e B mydagUuuy §
© S e = £ = Evowadotinns v | B % 9 BN | audadu v ity
ARtuaTh [ o [ rrdmus ~ wuay M ls
G13 - S
A B < D E F G H J K
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4 dnuusuuuie 60 CM. 5 3
5 dunuuduuaunn 40 CM. 1 1
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7 | dunuukuaue 40 CM.(da) 2 1
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10 | wWunifosuaa 2
11 | wHUuvas 3 5
12

| amld iunlan | 7 a i aqlannuwkiveuidads | noazndoawsuu | Sheeti | @ 4
A 4.80 Yeyadnuiuusunanenauleuuw) wavgRnas(@n) Tuguluu Spreadsheet




88

dessifprecestfor planins - Bee m

Mg wilwsn  wwsn dlesmbaseany ges deya Sh yuwes  38Tg
ﬁ'j EA . Tahoma 1 AN E=E Y e villy J Bl @ Fj &8 = f
I danon ~ : . - g
T e | B 1 U~ E 0 A EISE EE Bweiton o B % 9 BB | g g e T VP
AdUSTR ~ Haus [ MR ~ sae [ dlaat wnd
Gi5 - f
A B C D E F G H
3 Installer Elementld Panel Number aunaucazusiu Plan_Start_Date  Plan_End_Date Actual_Start_Date  Actual_End_Date Status
4 MATA 546668 B1 15 26/6/2565. 1/7/2565.
5 MATA 550137 B4 15 26/6/2565. 1/7/2565.
6 MATA 550138 BS 15 26/6/2565. 1/7/2565.
7 |MATA 550253 B8 0.6 26/6/2565. 1/7/2565.
& MATA 550254 A2 0.6 26/6/2565. 1/7/2565.
9 MATA 550255 A3 0.6 26/6/2565. 1/7/2565.
10 |MATA 550369 A4 0.6 26/6/2565. 1/7/2565.
11 |MATA 550370 A5 0.545 26/6/2565. 1/7/2565.
12 |MATA 550468 A6 0.4 26/6/2565. 1/7/2565.
13 |MATA 550469 A7 0.36 26/6/2565. 1/7/2565.
14 |MATA 550491 BS 0.615 26/6/2565. 1/7/2565.
15 |MATA 550522 A8 0.492 26/6/2565. 1/7/2565. !
16 |[MATA 550534 B10 0.536 26/6/2565. 1/7/2565.
17 |MATA 550552 Bi1 0.394 26/6/2565. 1/7/2565.
18 |NARA 546674 c1 1.5 2/7/2565. 5/7/2565.
19 NARA 546701 c2 15 2/7/2565. 5/7/2565.
20 NARA 550143 c3 15 2/7/2565. 5/7/2565.
21 |NARA 550144 Cc4 1.5 2/7/2565. 5/7/2565.
22 |NARA 550171 c5 1.5 2/7/2565. 5/7/2565.
23 |NARA 550337 D1 0.6 2/7/2565. 5/7/2565.
24 |NARA 550338 D2 0.6 2/7/2565. 5/7/2565.
25 NARA 550339 D3 0.6 2/7/2565. 5/7/2565.
26 NARA 550340 D4 0.495 2/7/2565. 5/7/2565.
27 |NARA 550492 (<3 0.4 2/7/2565. 5/7/2565.
28 NARA 550493 c7 0.386 2/7/2565. 5/7/2565.
29 NARA 550560 c8 0.08 2/7/2565. 5/7/2565.
30
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113 P
A B C D E F G H 1

3 dssiunan
4 Installer MATA MATA NARA NARA NARA
5 Zone A B c D
6 Date Start Installation (Zone_A) 26/6/2022
7 Date End Installation (Zone_A) 1/7/2022
8 Panel Number (Zone_A) 1-8
9 next Zone B
10 Date Start Installation (Zone_B) 26/6/2022
1 Date End Installation (Zone_B) 1/7/2022
12 Panel Number (Zone_B) 1,3-5,8-11
13 next Zone finish finish
14 Date Start Installation (Zone_C) 2/1/2022 3/7/2022
15 Date End Installation (Zone_C) 5/7/2022 6/7/2022
16 Panel Number (Zone_C) 157 6.8
17 next Zone
18 Date Start Installation (Zone_D) 4/7/2022
19 Date End Installation (Zone_D) 7/7/2022
20 Panel Number (Zone_D) 1-4
21 next Zone finish finish
22 Date Start Installation (Zone_E)
23 Date End Installation (Zone_E)
24 Panel Number (Zone_E)
25 next Zone
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S Uv B 0-A- [EEZ E= B v | B % 9 B A | Todns somm e | T Mo

hiuin & wour & mrvén [ sy & Ant i
Fa67 - fe | 1/7/2565.
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460 Installer ElementId Panel Number wwiaueazusu Plan_Start_Date Plan_End_Date Actual_Start_Date Actual_End_Date Status %o vhuarau
461 MATA 550254 0.6 A2 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 3.8
462 MATA 550255 0.6 A3 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 77
463 MATA 550369 0.6 A4 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 115
464 MATA 550370 0.54 AS 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 154
465 MATA 550468 0.4 A6 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 19.2
466 MATA 550469 0.36 A7 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 23.1
467 MATA 550522 0.49 A8 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 26.9
468 MATA 546668 1581 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 308
469 MATA 550137 1584 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 34.6
470 MATA 550138 1.5 BS 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 38.5
471 MATA 550253 0.6 B8 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 42.3
472 MATA 550491 0.62 B9 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 46.2
473 MATA 550534 0.54 B10 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 50.0
474 MATA 550552 0.39 B11 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 53.8
475 NARA 546674 15C1 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 57.7
476 NARA 546701 15C 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 615
477 NARA 550143 15C3 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 65.4
478 NARA 550144 15C4 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 69.2
479 NARA 550171 15C5 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 73.1
480 NARA 550492 0.4 Cs 2/7/2565. 5/7/2565. 3/7/2565. 6/7/2565. Delay-1 76.9
481 NARA 550493 039 C7 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 80.8
482 NARA 550560 0.08 C8 2/7/2565. 5/7/2565. 3/7/2565. 6/7/2565. Delay-1 84.6
483 NARA 550337 0.6 D1 2/7/2565. 5/7/2565. 4/7/2565. 7/7/2565. Delay-2 885
484 NARA 550338 0.6 D2 2/7/2565. 5/7/2565. 4/7/2565. 7/7/2565. Delay-2 923
485 NARA 550339 0.6 D3 2/7/2565. 5/7/2565. 4/7/2565. 7/7/2565. Delay-2 96.2
486 NARA 550340 0.45 D4 2/7/2565. 5/7/2565. 4/7/2565. 7/7/2565. Delay-2 100.0
487
488
489
3 5 i 5 b Sheetl ® 0l
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Properties X | [ Level 1 X
Lightweight
_Concrete_Wall_Straight -
Wall_60_cm —’—O‘b [ o & ‘bT I . I D) I a -
Generic Models (1) | B8 Edit Type L ‘ 7.Type B.
Elevation from Le... [0.0000 ~
9 S > [
Host None N v
Offset from Host  0.0000 | a
Moves With Near... [ ]
Dimensions
D [
Width 0.6000 & &
Volume 0.162 m* L
Identity Data
Image
Comments 7.Type_B_winuluau 7.Type_B_waii <
Mark - - - -
Phase Created New Construction
Phase Demolished None
Data A
Actual_End_Date 7/7/2565. v .
Actual_Start Date  4/7/2565
Plan_End_Date  5/7/2565 N
Plan_Start Date | 2/7/2565 S
Status Delay-2 S [~
Panel Number D1 A(_;b“ il ‘ \?fp
Installer NARA v L T .
Defect_Start 8/7/2565 °
0450
Defect_End 11/7/2565
v i
Properties help Apply 150 Ol K@ED 0 NS <
Generic Models : Lightweight _Concrete_Wall_Straight : Wall_60_cm & 0 Main Model

Y [

= ' - | a v ]
AN 4.87 BNUNUINTUNIUTEUUNITAARIUVDUNNIDI

o ———— R I

e wilwsn wven hlaswshnsane ans doya £l FTEn) 381d
[ ;&““ Tahoma Jn 2 dndonr Hu < Bl B [we a shunans uti
Aaaon v o - 1 ok =

T b | B 1 4B 0v A | S ST et - | 8- % 3 0§ | I ke domrdon  sonrain [

shoa 5 ot 5 i 5 o 5 Ao
P27 - £

| A B | C D E i F | G ! H 1 4 e J K 1 L. | M

3 | Installer Elementld Width Panel Number Plan_Start_Date Plan_End_Date Actual_Start Date Actual_End_Date Status % vwusazau Defect_Start Defect_End
4 MATA 546668 1.5 Bi 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 3.8
s NARA 546674 1.5 c 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 7.7
5 NARA 546701 15 Q 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 115
7 MATA 550137 15 B4 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 15.4
s | MATA 550138 15 B5 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 192 8/7/2565.  11/7/2565.
5 NARA 550143 15 a3 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 21
10 NARA 550144 15 c4 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 269 8/7/2565. 11/7/2565.
n NARA 550171 15 cs 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 308 8/7/2565. 11/7/2565.
12| MATA 550253 0.6 B8 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 346
13 MATA 550254 0.6 A2 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 38.5 8/7/2565.  11/7/2565.
14 MATA 550255 0.6 A3 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 23 8/7/2565.  11/7/2565.
15 NARA 550337 0.6 D1 2/7/2565. 5/7/2565. 4/7/2565. 7/7/2565. Delay-2 462 8[7/2565. 11/7/2565.
6 NARA 550338 06 D2 2/7/2565. 5/7/2565. 4/7/2565. 7/7/2565. Delay-2 50.0
7 NARA 550339 0.6 D3 2/7/2565. 5/7/2565. 4/7/2565. 7/7/2565. Delay-2 53.8
18 NARA 550340 0.49 D4 2/7/2565. 5/7/2565. 4/7/2565. 7/7/2565. Delay-2 57.7
1 MATA 550369 0.6 A4 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 615  8/7/2565. 11/7/2565.
20| MATA 550370 0.54 As 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 654 8/7/2565. 11/7/2565.
2 MATA 550468 0.4 A6 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 69.2
22 MATA 550469 0.36 A7 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 73.1
23 MATA 550491 0.62 B9 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 76.9 8/7/2565.  11/7/2565.
24 | NARA 550492 0.4 C6 2/7/2565. 5/7/2565. 3/7/2565. 6/7/2565. Delay-1 80.8 8/7/2565.  11/7/2565.
2 NARA 550493 0.39 (o 2/7/2565. 5/7/2565. 2/7/2565. 5/7/2565. On Time 846 8/7/2565. 11/7/2565.
26 | MATA 550522 0.49 A8 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 885
27| MATA 550534 0.54 B10 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 923
28| MATA 550552 039 B11 26/6/2565. 1/7/2565. 26/6/2565. 1/7/2565. On Time 962 8/7/2565. 11/7/2565.
2 NARA 550560  0.08 cs 2/7/2565. 5/7/2565. 3/7/2565. 6/7/2565. Delay-1 1000 8/7/2565. 11/7/2565.

o
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® CPU 3u Intel Core i7-8750H (6 cores)
e RAM DDR4 2666MHz 311 16 GB
® SSD NVMe PCI-E M.2uu19 512 GB
® GPU 3u Nvidia GeForce RTX 2060

5.1 ANWMZVBIDIAITNTUANE

1A5INNSNTAANYT Wuseantdu 4 Tasenis Teeflasan1silavunmlauptiaLRe I
1AS9NNS WaLlATINISNTNST KN UNTIEDIVUINTINAUY AHIA5197 5.1
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A13197 5.1 anwelzUedlAsing

%o ANwae 37U7 WU 35015090 L e dng
p N WAUNTISN LY
1As9NS 1As9INS Y | (M15719.4053) USua

A 21ANTNNB A 6 1,015.58 VUNUNNTS YUIN 60 Y.
B 21A1515991U 3 553.96 PUN UL YUIR 60 B
971ANS PUBNUINANIT | VUIA 60 .

C -~ 20 34,635.2 | e
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AN5197 5.3 VUIALATINUIULNUNLINUAR) 21NTLUUVDATING A

YUIALHUNIY () FIUIULNY YUNALNUNLIY (F11.) FIUIULNY
10 1 35 34
15 0 40 12
20 23 45
25 1 50 8
30 25 55 15

ANS197 5.0 ANWUENITHALNUNLILATINNG A

AT AUYTT (T3.) ALY | LAEWED | 91U
ANSAA | 10 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 3 (23 (931.) 9
1 2 60 0 12.5
2 1 1 60 0 1
3 1 1 60 0 12
4 3 60 0 0
5 1 1 60 0 1
6 1 55 5 15
7 1 1 55 5 11
8 1 50 10 7
9 i 45 15

S UM 1 23] 1|25 (36|12 8|8 |15

Wadws | 1 | 23| 1 |25(34|12| 8 | 8 |15 67.5

nsUsegnaldszuululasens A Wnalunisreunufadusiunifsionun 8
Wisudun1saeausuiuaiedeldlian 410 w19l JAumA19 98.05% 1a8SEUUEINITE
USELIANALKURURAILAZTUIALNUNTIA199) aanuilapgiasiden f1eanni1saenusuiu
seile \unsaonusnauruntinsgmeiuiindossidunsiasimnsdetufiunund
wadaniiunsnawsiunisluguiuuaosdia vinliusunausuntadiams Usunausiunidaiy
UazBAN15UITUIANAVITEUULAAIAUHURTIRA 127 Wiy F9uUsruinlaniunisnsd
5.3 Tnglulasenis A fmslduiunilannunisuuaden fe 60 wu. Wethwuiawazsiuiy
NIRRT 97 5.3 17359 o LU T ua R dosthandaudunea 19
IgFrununsunlsfnnunis1ad 5.3 wudn dedldusuntiafuvunn 60 9y, Hanun 68 wHu
swazdenlunsiauiunisldnaiilaainssuunieszdmuSnaudunddfimnzay Tngld
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'
1A

wHuAdRasaUsEnoUAUlNALABUHLTLIN 60 B3, 1INTER 31NA13199 5.8 e LANUNTY
LALTUNUNFA A LA LA UNTIUVUIATFDINITINUA 67.5 Wit IaeLes 0.5 MANTW LU
FoafnlAlaunIn 30 . M9UUA 25 Wy T399I TuHUNTAY 12,5 Wi MSoUsZU 13 ey

LAz UNTIBUNTUAVUIALAMIUTAITUA (99151991 5.4 Lagiavimaeainn1sTuentend
YUIARNINU DLV AR DLARWAUNLS 8.48 A1IUHUAT

YSUTULHUNTINTIVUIRN 60 FU. VBILATINNT A 91nn1saenUsuunIeiie 3 708
WA AT LA UNUINUTZUIARNANIUTZUUSINAUNITIATIZN TR UNTINTS 605 WHL LEUITU
PA9 59 WHU SIUNINUA 664 Wt TUSUUMEUNTIANAY 6.21%

ndeyauIunauredlasins A #il¢an BIM Model 1,015.58 ms.41. Usnausuly
Fuit 2-5 fUSunmuduas 233.41 fs.. wazdud 6 TUSua 81.94 as.u. Wermun
WAL LN uALLLas TR Ui savhlde Tu Tududl 2-5 agldinandnty
MsRnRstuay 2 Yu uastui 6 agldnandvsunisinmaUssann 1 Yu faansned 5.5

ANS97 5.5 LEUNITAARIAUNTILATING A

v 4| 2 4 Plan Start Plan End TEAM 1 TEAM 2
v v Date Date (k1) (k1)
2 123341 | 31/10/2565 1/11/2565 A1-ATT B1-B91
233.41 | 2/11/2565 3/11/2565 A1-ATT, B7-B77, B79-B82,
B78, B33, B1-B6 B84-B91
4 233.41 4/11/2565 5/11/2565 Al-ATT, B2-B8, B16-B86,
B87, B1, B9-B15 B88-B91
5 233.41 7/11/2565 8/11/2565 Al-ATT, B2-B8, B16-B86,
B87, B1, B9-B15 B88-B91
6 81.94 9/11/2565 9/11/2565 Al-A62 -
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