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What is meant

o)A data-driven
construction [

Led by CEQ and project managers

A data-driven approach to construction is the m

of implementing R D RS — Focuses on
reai-lime

that enable companies to [l ITITE AT Ts {7 analytics

Streamline n . . . .
operations & [— R =40 LIVE 3" and operational efficiency while | it's a mindset

enhance . - : 2 shift!
collaboration | LS EELLEE S| ultimately creating a

sustainable competitive advantage.

The uitimate goal
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Data Model Storage Format Example
g g g Relational CsV, 5QL A table of doors in Excel
I%% Hierarchical | JSOM, XML | MNested door objects inside a room
@ Graph-based | ROF, GraphDB | Relationships between building elements
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Door 1D Room 1D Height (mm) | Width (mm) Fireproof
* 101001 101 2000 900 Yes
A H
- il —
- D1002 101 2100 800 No
A4
il —
- ID1003 102 2000 850 Yas
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ooe doors. json

{
"Rooms": [
=) \
"I0": 181,
rm "Doozrs": [ @ @ 24
i_'_t {"I10": 1, "Height": 2888, "wWidth"™: 988, "Fireproof": "Yes"},
]—JT_ {"IO": 2, "Heieht": 2188, "Width™: B8@, "Fireproof': "No"}
B
|
{
"In": 182, @ @ {q/,
. "Doors™: | S
!—'.i. {"I0": 3, "Height": 2888, “Width": 858, "Fireproof": "Yes"}
1
3 =
1
]
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Monopolies or tight control
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Computing Industry:
Open Source Movement 1980s
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Mid-1990s to early 2000s

Document Formats:
PDOFs and DOCs

Web Browsing:
Browser Wars
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Cloud LLMs (OpenAl, Claude) Local LLMs (DeepSeek, LLaMA)
Data Control [Data is transmitted to third parties Data remains within the company’s network
License Proprietary, paid Open-source (Apache 2.0, MIT)
Infrastructure Requires internet Operates in an isolated environment
Customization Limited Full adaptation to company needs
Cost AL One-time hardware l::;s:mant + malntenance
Scalability Easily scalable with cloud resources Scaling requires additional local hardware

Risk of data leaks, may not meet strict

Security & Compliance regulations (GOPR, HIPAA) Full compliance with internal security policies
Performance & Latency Faster inference due to cloud Dependent on local hardware, may have higher
Infrastructure latency
APi-bas i i i
Integration i Integr:::?:f:sreqwres it Can be tightly integrated with on-premise systems
Updates & Maintenance Automatically updated by provider Requires manual updates and model retraining
: : ! High power consumption for inferance and
Energy Consumption Energy cost is coverad by provider training
Mot available without an internet :
Offline Avallability ; Works completely offline
connection
Pay-per-use model (cost scales with : : :
Inference Cost YRR i;ﬂ: s = Fixed cost after initial investment
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-] @ # llama.py

from Llama_index import SimpleDirectoryReader, VectorStorelndex

# Lead documents from the folder

documents = SimpleDirectoryReader(“constructionsite_docs").load_datal()

# Creat 19 3 verTor 1Rdex for CEMaAnT1 garch
index Vectorstorelndex , from_documents(documents)
Integration with LLM {(e.2. Llama 3)
query_engine = index.as_query_engine()
response query_engine.query(“what are the return terms in the contracts?")
print{response)
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[ ——— | 1 Pracure Building Materials  Purchase eoncrete Srmith /1002024
2 Foundation Preparation Excavate the pit and install rebar Jahnson 2/15/2024
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T e W 5 Root Installation Install framework and roof covering  Diavis 102024
IR e r = & Intenor Fmishing Comglete interor work Miller 024
¥ Electrbcs Work Wiring and socket installation Wilson 252024
! B Exterior Findshing Facade painting and window fitting  Moore AiGi2024
10 9 Interior Door Installation Install entrance and interior doars Taylor 411072024
11 10 Flooring installation Lay dowven oot coverings Anderson 4152024
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eace & PDF_io_table py e
import fitz # PyMuPDF
import pandas at pd
import re
- f.'-ff":'- the path to the PDF file
pdf_path = r'C\Task Number.pdf'
vtep 1: EXtracting text fTrom the PDF

def extract_text{pdf_path}:

wwn

Extract text from a PDF file.

l.::

reate in LLM Chat

¥ &)

.

Args: pdf_path (str): Path to the PDF file.
Returns:str: All text extracted from the PDF.

i

document = fitz.open{pdf_path)
text = "'
for page in document:

text += page.get_text()
return text

extracted_text = extract_text{pdf_path)

— ] )

Ry im 1DE
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] Create in LLM Chat

CEET)Y

@0 ® A POF o tablepy

# Step 2: Converting the extracted text to-a DataFrame
def cext_to_df{text):
o

Convert extracted text to a pandas DataFrame.
ATgs: Text [str): Extracted text from a POF file.
Returns: pandas.DataFrame: DataFrame representation of the text.

LT

lines = text.spliti{'n'}

data = []
for Line in lines:
if line.strip(): # Check 1f line 1s not empty

data.append(re.splitfc's{2,}"', line))

ne the number of columns based on the longest

i Determi

num_columns = max({len(row) for row inm data)

& Create DataFrame with dynamie columns

df = pd.DataFrame{data, columnss[f'Column{i+1}' for i in range(num_columns)])
returcn df

df = text_to_dflextracted_text)

m Save the DataFrame to a CSV file

esv_path = '€:r\extracted_table,csy' -~

df .to_esviesv_path, indexsFalse) | n 7 ﬁ m
L —_

- Runinibe
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] [55] & grolp.py

import pytesseract
from PIL import Image
import pandas as pd

r Load tne image TIoH f L
image_path = '/mnt/data/ConstructiontDDC,
image = Image.openi{image_path)

text = pytesseract,.lmage_to_stringiimage, lang='eng'}

S the text into lines and then columns
rows = text.split{'n')
data = [row.split{'\t") for row in rouws if row.strip()]

R -8 daftaFrame using pandas
B KeRuMATE the Fitst tow ic tho Neatet
df = pd.DataFrame{datal[i:], columns=datal[&])

UEIoH

df.head{) # Show only the: first few rows for brevity

\_'."T' — —
X f"‘«:‘.l — I!_J I
Rurn in IDE
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DATA — - " Hi, we'ra behind l}' R h\xll ENGINEE

@ R |r adjust our timeline }l.'

U: . \\ rain ; J_,"~.1 by a week v,

e __,-._L\R-il:‘:

c11 OF BEVRATA EXTRACTION INTEGRATION INTO THE
ETL \& b, ek el PROJECT MANAGEMENT

g 2. Need to adjust the schedule by one week

CATEGORIZATION AND J 5 s I

CLASSIFICATION _EPA-Im- CPP‘I

# Causes of Delays =
# Schedule Changes

-
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TEXTUAL eoe

DATA

& Texl category.py

isport pandas. as pd
impoIt Lo

8 Sample Text

text_data = [

i

g Extract key Information elements

def extract_ley_elemenTs(TaNt):
time_adjust_pattern =
delay_search =

time_adjust_seaxch =

time_adjustment =

o
< Qb <l

extracied_data =

g Conyert the data into a Data

columns=["Cause of Delay',

W) 6/129! X&xIJ WY 1 IO6T ni 16T ! InT OIr! Wal toJJuinint

j Oy6 B.IOJ 1

Frame
df_pxtracted = pd.DataFrame{extracted_dats,
'Time Adjustment’])

dalay_pattern = r"(behind schedule|delayed) due
I _JﬂjUEr our timelime by

Create

CEET)

in LLM Chat

data from a discussion petween a manage

"Hi, we're behind schedule due to the rain",
"Yes5, we need to adjust our timeline by a week"

to the (\u+]"
a [ws)”

re.searchidelay_pattern, textl]
re.searchitime_adjust_patteen,

TEXL)

dalay_reason = delay_search,groupi2) if delay_search else None
time_adjust_search.groupli]
if time_adjust_search else None

return delay_reason, time_adjustment

[= =) 45
[extract_key_elements({text) for text in text_data]

Humn in IDE
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DATA f(x) DATA
. Cause of Time
Textsting Delay Adjustment
0 rain Mone
1 Mone week
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! import sglite3

# Connect to SQLite database (or create if it doesn't exist)
conn = sqlite3.connect('construction.db’)

# Create a cursor object using the curser() method
CUrsor = conn.cursor()}

% # Create table - Structural Impact
L& pursor.execute("''CREATE TABLE IF NOT EXISTS Structurallmpact |
11 ID INTEGER PRIMARY KEY,
12 Elament TEXT,
13 LoadBearingRequirements TEXT,
14 StructuralImpact TEXT,
InstallationImpact TEXT
Jry

# Create table - Installation Schedule
cursor.execute( "' 'CREATE TABLE IF NOT EXISTS InstallationSchedule |
26 ID INTEGER PRIMARY KEY,
] Element TEXT,
2i InstallationDate DATE,
23 Contractor TEXT,
24 SafetyProtocols TEXT
| IAERLN |

27 # Commit the changes
conn.commit{)

¢ Close the connection
conn.closel )

print{"Database and tables created successfully.™)
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Impore pandas v pd

] addn Y and Excel files With project aats amd grouping ] A ERETT
df = pd.read_cswi' .. finputirac_basic_sample_project.wlsx', Low mesory=False)

df _oto pd.Tead_excell'../input //Growping_roles QT0.xiza', header=2, shiprows=[1]]
# CLEeanini punpzicnl i T fum . ingE man=-namer i [
numeric_cols = ["Area’, '"Volums®, 'Oeéptn’, 'Width" "Lapgtn', 'Parimeter']
df[numeric_ools] = df[nimscle_cols

|.applyitambda col; pd.to_mumecicicol.astype{stol.str.extract('|\de, 'de}' 1 [B),; fiLlnalell)

B L Il i 5L =k mach Tow 1n Che rouping rule fotaframe
dof process. Tow{cow|:
i

group = df  grovpbiyi[row["Parameter 17], row["Harameter 271
I1irow] “agragare Parametar®]).agg({ " sum', ‘count'])
BEOUD = Sroapleoup, Indey, aar_level_valuss(1] . str. contains(Eou] "Cxprassiond™], resex=Truall

groupl "&ftes Calculation'] evallirow["faoceel"], {"=': froval'sum"), 'w'i: grfouwpl " count']l}]

return groop. resot_ index ()
drErpups = pd,goncati[process_rowlzowh for _, row in df_gto.iterrowsd) ]}, resec_index (drop=TIus)

# Sa the pre wd an 1 % vE g
drgroups, to_excali'@TO_tabled. xlsn®, ongine='openpyxl', indesx=False)
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