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INTRO TO 4D PROGRAM

The advancement and availability of 3D BIM Models and Scheduling data.
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Filters.
» Simplified Quantity Estimation
e The costloaded Schedule, will be used for 5D functions
* Earned Value Analysis
*  Procurement Planning & Forecastig

Visual Planning brings lot more to the table for
stake holders.

TRADITIONAL PLANNING VS VISUAL PLANNING

«  Gantt Chart Schedule & resource tables. » Contains both Gantt Chart and activity elements in 3D
Model.
» Does not allow Visualization » Allows of Visualization due to integration of 3D Models
 Difficult fo judge clashes as no visual representation » Better Sequence Simulation
* Resources loaded but doesn’'t allow the visual * Visualize the Clash
representation of the Equipment movement » Coordinated Construction Sequence
» Construction sequence considered on assumption representation.
basis may go wrong » Timely corrective measures
« Difficult for Non- Planners to Understand the program * Makes it easy to all stake holders to understand the

constfruction methodologies, program and ideas.
+ Cannot Determine Quantity, as no 3D Model integration. « Can determine & estimate the quantities with the help of
4D, which aids decision making in various ways

Doesn't have capability to do any Equipment / Machinery  «  Allows Equipment Movement Simulation, Sequence
Simulation of construction sequence. Optimization & Risk Identification.

Visual Planning brings lot more to the table for stake holders.
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TYPICAL LAYOUT OF 4D PROGRAM

|Jul |0ct |Jan 2016

BL Late BL Early

D Name Duration Finish Finish Start Finish [Ma: [Jun | [Aug \VS;'D I [Nov. [Dec I [Feb Mar
\wk 432 |wk 427 [wk 423 |wk -419 W-414 \wk 410wk 405 \wk -401 Wk 397 wk -392 (wk -386
STO... 4 Pre Construction 30d 4/6/2015 5/15/2015 prmm— Pre Construction
STO... Notice to Proceed od 41612015 (%) pNotice to Proceed
ST0... Building Permit 30d 312712015 3121/2015 41612015 (A) | 515/2015 (A) Building Permit
STO.. Award Subcontractors 5d 30612015 30612015 416120 410201 Award
STO... Install Perimeter Fence ad /1112015 3/11/2015 4/20/20 4/22/201 <§-Install-Perimeter Fence
STO... Install Temporary Hard Standing 1d 312/2015 3/12/2015 4/23/2015 (A) | 4/23/201 . Install Temporary Hard Standing
STO... Install Office Trailers 2d 3/16/2015 31612015 402712015 (A) | 412812015 (A) s5fdnstall-Office Trall
S$T0... 4 Material Procurement 2235d 611912015 611912015 41312015 111312023
STO... Structural Steel 22250 61912015 6/19/2015 4/13/2015 () 10/20/2023
0 sTO. Curtain Wall 2220d 81212015 6/12/2015 42712015 (A) 10127/2023
‘1 ST0 Flevator 2215d 652015 652015 5/11/2015 (A 11 ?7\’\?: - <
upport | Gantt

D Using Dates [Baseline: Original Schedule] Colors [Appearance Profiles] [92.. ¥ # * 3D Using Dates [Planned] Colors [Appearance Profiles] [916x327] -
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| BASELINE 3D STATUS WINDOW | | PLANNED 3D STATUS WINDOW |

WHY FUTURE IS 4D PLANNING

Present

oo Present
CPMin MSP &Primavera ¢ | 4D Planningin :
1950’s-1960’s e— In 1983-1984 ‘— Early 2000 - 2020’ !

Future
4D Planning + Al Guidance Bot

Gantt Chartin 1890s,
1910-1920’s

Transitions / shift in the way we are working is constantly changing

How 4D Planning will embrace Al ??

With the help of Generative Al
* Command / Prompt will Do linking of Schedule~—Model
* Command / Prompt will generate Quantities, Predictive Productivity Rates

* For Example, Link ground floor beam activity to its model elements
* Generates Queries and Shows Linkage Log Data
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IDENTIFY SITE CONSTRAINTS USING 4D

Constraints can be in Design Feasibility, Space/ Access Constraint, Procurement challenges, Risk, Safety Constraints and etc.

CONSTRAINTS AT -

CONCEPTION / DESIGN STAGE

A Digital Twin,

Simulate Concept / Design in Virtual Environment
Engage and Coordinate with all Stakeholders

Aid in Finalizing Design / Concept before hand
Preview the real site challenges

PRE-CONSTRUCTION STAGE

Procurement monitoring
Site utilization planning
Site Risk Identification and Mitigation Planning

CONSTRUCTION STAGE

Monitor Progress against Plan or Baseline
Delay Causes / Visual Representation of Area under delay

SITE UTILISATION PLANNING

Equipment Workspace

Steel / Rebar Machinery Movement Zone
Storage Space

Safe walk Zone
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SITE UTILISATION PLANNING

COMPARISION WINDOWS

Comparison Windows,
* Comparing Baseline vs Revision Programme / Plan
* Comparing Baseline vs Actual Progress

* Comparing Progress Updated Program vs Delay Analysis Programme

These Comparison windows will provide clear insights & comparison data will enable productive decisions

If the site to be presented is large and it does not fit into single window viewing it can be presented as per Zone
Wise views. (For Example, East area, West Area, etc.)

The Visual Presentation of Comparison will aid in Construction Claims arising from delayed Site Progress,
Procurement, Unforeseen Site Conditions etc.

It saves your time and effort in convincing the delay analysis
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COMPARISION BASELINE VS PLAN
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VISUALISE DELAY ANALYSIS

Present your Prospective and Retrospective Analysis in 4D Simulation
Cases where itis very effective —

« Site Access - Where site access is not granted, visually can represent no
activity undertaken at that area.

« Site Obstructions - where site is obstructed by an ongoing activity of the
Contesting / Interfacing Party

* Additional Works - To demonstrate additional works undertaken which are
not under the original scope of works.

* Unforeseen Site / Ground Condition — Visually demonstrate the unforeseen
site conditions by modeling additional elements and comparing against
Tender or Original Plan Conditions.
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4D — DELAY ANALYSIS VISUAL DEMONSTRATION

. . Schedule on Move The
Insert Delay Event Details (Duration & Dates) Focus Time
Assessment Date
D a L‘{II% _—Tul
D Name Duration  BlLateStart + BLLateFinish  ActualStart  ActualFinish e [Jun |
Vi wk 374 Wk 370
50 2SI u e VG e nna MU B nmnnnnnnnnnnnnnsihannnnnsn TETTTTIIIT TETETTETIIIIT TTITTITIIITT
51 = ST01250 4/14/2016 6/1012016 [EEmm— Dcloy Event 1 - Material Supply Delay =
5 MEOAD P ST LEEREN e ¥R PP P S ETERR Y ETEEY B T T L S SR (U SR LR
53 ST00370 Structural Framing, Area 1 3d 61212016 6/9/2016 6/15/2016 6/20/2016 H <<t Structural Framjng, Area 1
57 ST00410 Plumb/ Bolt / Weld Area 1 ad 6/10/2016 6/14/2016 0d 1 Plumbi-Boit-\Weld-Area-1.
54 ST00380 Structural Framing, Area 2 8d 61012016 6/21/2016 0d H iFraming, Area 2
58 ST00420 Plumb/ Bolt/ Weld Area 2 3d 6/22/2016 6/24/2016 0d i - lumib/-Bolt- - Wld-An
55 ST00390 Structural Framing, Area 3 od 6/22/2016 71412018 od i - Structural Framing| Area 3
59 5T00430 Plumb/ Bolt / Weld Area 3 4d 7/512016 71812016 od ! Plumb/-Bolt/Weld Area 3
56 ST00400 Structural Framing, Area 4 7d 71512016 711312016 od = 1 ¢ raming, Area
: Al 3 -1 i o b b
Support | Gantt

3D Using Dates [Actual] Colors [Appearance Profiles] [922x338] v # x 3D Using Dates [Late dates] Colors [Appearance Profiles] [916x338] =ae

Notice Delayed Area’s on Actual Window by Comparing with Baseline Late dates. Use this as Substantiation Along with
Regular Delay Claims to Strengthen your claims

TENDERING ADVANTAGES

* Demonstrate construction sequences effectively with visual representation of works.

* Visualize Resource Deployment such as Machinery Placements, Storage Zones, Safe
Access Zones and Critical Areas Management can be simulated and presented very
logically, which enhances confidence in the ability of the firm and increases winning
chances.

* Demonstrating about clear construction strategies / sequences :
* Avoid Wrong/ Incorrect Assumptions, as visual data gives more clarity.
* Avoid Under / Over planning of resources, with the help of Optimization using Visual
Data

* Avoid erroneous technical considerations, review any hidden or unforeseen risks.

* Present Confidently in achieving Project Goals both Financially and Timewise.

* Demonstrate Site Safety Aspects & Measures
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MODEL BASED QUANTITY TAKE-OFF IN 4D

.
| Transform | [ Measurements | & Raytrace Material {I} User Fields E=Notes [ Documents T Text Properties = Transform | A] Measurements & Raytrace Material {1} User Filds (summary) &= Notes [ Dozuments T Text Properies

Volums: 4142790 m®

Area: 15377765 m*
Pzt ea Multiple Qty - 414.3 m3

Volume: 324166 m®

Area: 1028327 m2
Fropetenfres Single Item Qty — 32.4m3

i (Take Off Instantly) T (Take Off Instantly)
YZ o 31.9021mE YZ  478631Em*
XZ: 318858 m? X2 4785314mR

Center of Mass Center of Mass

Support Gantt | 3D Preperties

3D Using Dates [Best] Colors [3D Filters] [1076x350]

Support Gantt | 3D Properties

3D Using Dates [Best] Colors [3D Filters] [1076x350]

[ FRONT

Example — If Next Week Activity is fo cast 10 Piles as Above
Selected,

* Able to check upcoming Qty.

« Cross Verify whether site tfeam has placed order for concrete.

« Post Casting Checks — Wastage against plan volume.

SINOAET  sajyoig AcuRIEaddy  SI08IA0 OE SANOIS ANINOSAY SANIN0SAY  SIUINAMALA, SUOMBLLIULY

Readily Available Qty, Duration & Resources will be useful in Assessing Productivity Data

MODEL BASED QUANTITY TAKE-OFF IN 4D

Advantages of 4D Based Quantity Take Off

* Helps in Forecasting upcoming Quantities on Daily / Weekly / Monthly

+ Streamline Procurements and Supply Chain

+ Compare Plan vs Actual Quantity’s (easily determine wastage / losses & extra volume)
* Predicting Productivity Rates

* Plan & Arrange required Resources (Manpower requirements)
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MACHINERY RESOURCE USAGE MONITORING

Visualize in 4D + Resource Histogram + Resource Utilization Table

I " BL Late
0 Name Duration Finish

BL Early
Finish

1 STO... 4 Pre Construction

2 ST0. Notice to Proceed

3 ST Building Permit

4 ST0. Award Subcontractors
5 ST0.. Install Perimeter Fence
8
1!
8

SiuiodmelA, sUoReLILY

ST0 Install Temporary Hard Standing
STO. Install Office: Trailers:
STO... 4 Material Procurement

6/18/2015

g9 ST0 Structural Steel 618

10 STO.. Curtain Wall 612

11 ST, Elevator 2215d

12 STO0.. MEP Equipment 60d 5

13 STO0.. 4 Construction 238d 1212312016 21212016
14 STO.. 4 Site Construction 228d 12192016 1119/2016
15 STO.. Foundation Excavation 5d 4132015 4/3/2015
16 [ST0-. 4 Structural Piles. 20d 32312016 5112015

S108/q0 Qs Sdnolo eoinosey ssoInoseN

Support | Gantt | 3D Properties

3D Using Dates [Planned] Colors [Appearance Profiles] [1846x206]
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Start Finish
4612015 511512015
4612015 ()

4/6/20

111312023

5262015 8141201
4/6/2015 3122018
41612015 21712016

5182015 512212015
41612015 5Mi2015 ~

»

|Apr lJul
I May T | [Aug [Sep
Wk -435 uim [wk -426 [wk -422 wk -478 Twk -413
v VDre G
HQNotice to Proceed
Building Permit
<<g-Award Subconfractors

Install I’.enmsiler Fence

Ts[al\ Tempn(aw Hard Standing

10000% i Planned utilization for
Planned
800% 1 Excavator
Works

50.00% |

000%

20.00%

0.00%

—— Excavator.awt

= Detailed Crawier Crane.dwl

Crane
Works

Planned

8112015

0.00%
0.00%

0.00%

10000%
80.00%
60.00%
40.00%
20.00%

0.00%

MACHINERY RESOURCE USAGE MONITORING

« Plan Machinery resource requirement during the project timeline

» Predict & forecast realistic requirement resources at various stages of works

« Planned Utilization and Available Units of resources

u Name Duic B vt Fimah! | [ por ey AT pu g Sep
wk -435 wk -431 |wk -426 wk -422 wk -218 wk -413 wk -409
1 ST0.. 4 Pre Construction 30d 462015 51520 [——
2 sTo. Notice to Proceed od 4812015 (7) llgNofice to Proceed
3 sTo. Building Permit 30d 4/6/2015 (A) 5/15/2015 [ < iding Permit
4 STO. Award Subcontractors 5d 41612015 (A) 411012015 ward-Subcontractors
5  STO. Install Perimeter Fence 3d 412012015 (A) 412212015 =< Install Perimster Feace
6 ST Install Temporary Hard Standing 1d 41232015 (A) 41232015 | < >
7 STO. Install Office Trailers 2d 42712015 (A) | 4/28/2015 100.00% i Planned utilization for all equipment resources 100,00
8 STO.. 4 Material Procurement 22354 41312015 113120 Units/ Time  Resource Count
9 sTo Structural Steel 2182d,4h | 411312015 (A) 82320 | gooom 52112015 52112015 T
10 sToO. Curtain Wall 2220d | 412712015 (A)|  1027/2C 1 S —— 000% 000% [
11 sTo. Elevator 2216d | 5112016 (&) 17320 | go.00%|  Ecavatorant 0000% 100.00% | s0.00%
12 sTo. MEP Equipment 60d 5252015 8/14/2(
13 ST0.. 4 Construction 238d 4/6/2015 312120 40.00% Botax: 100.00% 100.00% 4000%
14 ST0.. 4 Site Construction 228d 45612015 211712 1 [
15 sTO. Foundation Excavation 5d 51812015 52212 | 20.00% | | 2000%
16 [ST0 4 Structural Piles 20d 41612015 Siiat
4 » 0.00% 0.00%
Support | Gantt | 3D Properties
v R X

3D Using Dates [Planned] Colors [Appearance Profiles] [1846x204]
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EARNED VALUE ANALYSIS IN 4D

Visualize in 4D + EV Graph + Cost Details

Excavation - Fs Project Calendar Resource v || Task ‘13,/‘ 472015 O E.:'® 4448 K PPE IR @@ & &
> .
o 1 Duratio 2 Planned BL Earned Actual Cost
3 D i n i Elis Value..  Budge.. | Value. TACWP]
g Buiding Permit 30 0 50,00
< Award Subcontractors 5d 5 (A) $0.00 §0.00 $0.00 $0.00
H] Install Perimeter Fence £’ {A) $20000000 5000 s200000 00 stoooo000] E nstall Perimeter.Fenct
S Install Temporary Hard Standing 1d s 0 $0.00 S 00 - Insta
& Install Office Trailers 2d 0 $0.00
P .. 4 Material Procurement 2235d 111312023 $485,000.00 5000 $378,214.29 SUT0000 = =
] Structural Steel 1624, 4 8232023 0 Follow
£ Curtain Wall 10/27/2023 Timeline
H e - = 8 LM Notice my Blue Line
P ~ 5 Actual Cost is lower
MEP 125/201 /141201
g EP Equpment 60d 5252015 8/14/2015 580000000 than Eamed Value
H 4 Construction 238d 462015 322016 _le.. Profits
8 4 Site Construction 228d 4612015 21712016 $600,000.00 i -
g Foundation Excavation 5d 5/18/2015 51222015
£ 4 Structural Piles 20d 40612015 5HI2015 $400,000.00
8 Piles 1 ] 462015 411572015
0 Piles 2 &d 4162015 42772015 $200,000.00
] Piies 3 4d 4282015 61/2015 525,407 17 5700 12
L Site Utilties 30d 5182015 6/26/2015 5000 -
» Support | Gantt | 3D Properties
T
3
H A :
¢ 3D Using Dates [Planned] Colors [Appearance Profiles] [1846x185]
®
El
8
=
2
S
|3
@

EARNED VALUE ANALYSIS IN 4D

Visualize in 4D + EV Graph + Cost Details

75

50

“~ Hell
e e s : - .l & el m o e
: V& =R = B8O 8 V
Status Date sep- M e P RIRTY SRRt A gamee P
Baselines Display Find/Select Filters
anned k
pv.pln el D742 B:i® MM «E>MMUED Ps 00 &g
» |Apr |Jul
T T T T Em——— T Rt ] Lt i e [Jun [Aug [Sep [ TNov i
H Twk 431 Jwk -426__ Wk 422wk 418 Twk -413___[wk -409 __|wk_-405, I
i 0 i}zﬁ.. .
'AC what the work >
- ]
5
actually cost )
0 Eamned Value Graph
] 7 $942,855.70
s ]
EV = actual work 5| swocomoo]
- . )
accomplished b
p E $600,000.00 | $550,674 30
i | senomnce| 8403946 60
2
bl $200,000.00 |
] 12 18 24
Time Bl

Support | Gantt | 3D Properties

selyoid soueizaddy

snofe

3D Using Dates [Planned] Colors [Appearance Profiles] [1846x195]
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EARNED VALUE ANALYSIS IN 4D

Cost Variance & Schedule Performance Indicators (All EV Columns can be Included in Reports)

Create | Move | Link | Foaus |Center View Edit Schedule Baselines Display FindSelect Filters
Excavation e « | Project Calendar - | Resource - Task . ‘a/ 772015 Dv‘ -422 e MMAEP ML P @O OF

B 1 Duratio o Planned BL Earned Actual Cost Cost Cost Variance Schedul 4 Alr Jul

§ D s n Ear IfiEn Value..  Budge.. | Value.. [ACWP] Variane... ov] ePerfo... M@Y‘m Hﬂ"_ue 2 }Q:
5 |1 ST0.. 4 Pre Construction 30d 4612015 51512015  $540,000.00 $0.00  $640,000.00 $397,00000  +26.48% $143,000.00 More $1.00 |y Pre Consiruction §

< (2 sTO. Notice to Proceed 0d 40612015 (*) $0.00 $0.00 $0.00 $0.00 $0.00 More s000  pNotice to Proceed H

g 3 sT0 Building Permit 30d 4/6/2015 (A)| 51572015 (A) $0.00 $0.00 5000 $0.00 $0.00 More $1.00 (——Buﬂdlnﬂperm" H .
° |4 sT0.  Award Subcontractors 5d 4/612015 (A) | 4/10/2015 (A) $0.00 $0.00 $0.00 $0.00 50.00 More $1.00

5 |5 s Install Perimeter Fence 3d 42012015 (A) 4/22/2015 (A)  $200,000.00 $000  $200,00000 $100,000.00 +50.00%  $100,000.00 More: G | e Eamed Vall é’;‘ — 1
[, (6 sTO Install Temporary Hard Standing 1d | 42312015 (A) 412312015 ()| $300,000.00 $000 $300,000.00 $26000000)  +13.33%  $40,000.00 More sto0 | %04285570 [y —

5 |7 STO.  Instal Office Traikers 2| 42712015 (A)| 412872015 (A)  $40,000.00 000 $40,000.00 $37,000.00 +7.50%  $3,000.00 More $1.00 g —

5 (8 STO.. 4 Material Procurement 22364 4132015 11/312023 $485,000.00 $0.00 $378,21429 $247,00000  +34.69% $131,214.2 More $078 | 80000000

5 (9 sTO Structural Steel 2182d,4h | 41312015 (A) 82312023 $400,000.00 $000 $380,000.00 $23000000  +3641%  $130,000.00 More $090

2 (10 smo Curtain Wall 2200 | 42722015 (&) 102712023 $85,00000 000 $1821429 $17,00000 +667%  $121429 More oz IR e | | |

|11 ST0.  Elevalor 2150 | SU2015(A) 11132023 5000 5000 5000 5000 $0.00 Hore 5008 1.8950,674130

2 (12 smo MEP Equipment 60d 5252015 8142015 $000 $000 $000 $000 $0.00 More $000

o] R s400,000.00 | $403,946 60

% (13 ST0.. « Construction 238d 4612015 31212016 50,00 50.00 $0.00 50.00 $0.00 More $0.00

[ (14 ST0.. 4 Site Construction 228d 4612015 211712016 $0.00 $0.00 $0.00 $0.00 $0.00 More $0.00

s |15 STO Foundation Excavation 54 5182015 512202015 $000 $000 $000 $000 $0.00 More 5000 | 520000000

0 |16 [ST0.| 4 Structural Pies 20d 4612015 5112015 $0.00 $0.00 $0.00 $0.00 $0.00 More §000

Support | Gantt | 3D Properties

3D Using Dates [Planned] Colors [Appearance Profiles] [1846x195] ¥ x

I RN LR

ShorET

GET IT RIGHT APPROACH

e Don’t try to dwell into too much of details

* Avoid Non-Productive Approaches - Like Modelling unnecessary elements, abortive works, frequent change in
models.

* Do Feasibility Study for using 4D, not all project’s problem are solved using 4D
*  Small, Simple & Straight forward projects may not require extensive resource team of 4D. Remember the
cost to benefit is low or negative.
* Use 4D & 5D for not just Visualization or Clash Detection — get to its real strength in functions such as Site
Safety Assessment, Spatial Planning, Improve Constructability & Cost Control.
e Establish a Simple Workflow Process
* Set Targeted Benefits and Outcomes
* Use for Supply Chain and Subcontract Monitoring
* Improves Transparency Project Tracking

* Use for Collaborative Working Flow

11
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MEETING NET ZERO GOALS USING 4D

e 4D will bring Clarity in your Machinery Resource Planning & Space Utilization Planning
* Avoid multiple Mob / Demob of machinery, longer idling time & unplanned deployments
* Reduce Construction Losses, due to clarity in resources and constructability

e 4D -5D; usage will reduce higher dependence Procurement and Quantity Surveyor manpower and theirturnaround time;
e Example - To take-off Quantities & To Plan Procurements — The team could take few days to workout, which can be
instantly generated in a better functioning 4D Tool.

e Meet your ESG - Environment Sustainability Goals, by using Digital 4D Program for coordination with all stakeholders. (less
printing, less program/ progress update sessions & faster meetings)

* 4D AND DfMA
* Cost-Save Cost due to less onsite manpower
* Time - Faster construction cycle
* Carbon Emission— Reduced due to less time on
Site activity, faster turnaround of works

* Net Zero Factories — Sourcing materials

-~

From Renewable Energized factories and using

4D tool coordinated on site installation.

CONCLUSION

* 4D Program has more capability compared to Traditional Program

* 4D/5D Project Controls — Cost, Quantity Take off, EV Analysis will help improve
and make it better, faster, efficient approach in Project Controls

* Resources in 4D — Machinery Resources can be planned & monitored more
effectively

* Better Coordination among Stake Holders

* Reduction in abortive, non-feasible methodologies in construction
* Improves Site Safety & Risk Control Measures

* [dentify constraints and risk at Early Stages

* Yes, Future of Project Controls will be with 4D !!

12
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TAKE AWAY

* A Free Udemy Course link of 4D Program is given below (imited to100 Redemption

THANK YOU !!
Let's
Linked[[))

Appreciate your valuable feedback

https://www.youtube.com/c/PrimeProjectControl/
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