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Implementation of Digital Workflows

Introduction

As an industry we have made significant progress in utilising digital tools and workflows to improve
efficiency, consistency and accuracy of information flows.

Despite this progress there is room to further improve, including establishing guidelines for best
practice and sharing lessons learned openly to ensure that the entire industry makes best use of the
tools and knowledge available.

This paper includes details of the following case studies where digital workflows have been
successfully implemented:

e Zutec with SCS at HS2 Euston Approach
e PowerApps within Expanded Geotechnical
Consideration of the current tools/workflow in use and specific benefits/drawbacks are presented

for each case study, with commentary on the lessons and potential future directions provided in the
summary.

Zutec with SCS at HS2

SCS (Skanska Costain Strabag JV) used a common data environment (CDE) solution known as Zutec
to collect, store and share piling records on HS2. This is an online database with form-based entry
allowing data to be collected in the field and then accessed and processed centrally. The
screenshots below show examples of the field data collection form and online database views.
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Figure 1 — Zutec field data collection form (left) and online database (right) screenshots

Zutec worked well as a central online storage location for piling data, with secure access provided to
the database to a range of people and organisations across the project team, ensuring everyone had
access to the latest data and avoiding duplication or data transfer issues from taking data offline. In
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addition, Zutec provided access to the underlying dataset via provision of an API style ‘report
connector’, which allowed the development of a range of scripted tools and dashboards making use

of the data. An example of a PowerBI dashboard presenting pile construction data from Zutec is
shown below.

: . ' . g
Design House: Contractor's records (Area East) Data ast refreshed: 2210272021 175255 ARUP
Pile ID search Timings Polymer records

Search Activity Date and time Test Date and time Sample Density pH Sand March  Notes
oEEE = ne. depth (g/mm3) content  viscosity
End of base cleaning 09/11/2020 13:00 (mbTOC) (%) (s)

Asset name End of boring 16/11/2020 09:35 =
Euston Scissor Cut Casing installed 16/11/2020 12:55 1 17/11/20 09:00 48.16 1.0007 11.30 0.02 89 Before cleaning - bottom
Euston Throat Retained Cut Start of boring 16/11/2020 13:00 2 LT PEDGHID |2 ULEED | TLZD | (0 2] [Beforelcleamnqidmiddis

Stert of polymer flooding 16/11/2020 14:40 3 17/11/2011:00 4816 10005 1120 004 89 After cleaning - bottom

Pile ID Start of concreting 17/11/2020 12:19 4 17/11/20 11:10 25 1.0007 11.30 0.03 90 After cleaning - middle

End of concreting 17/11/2020 16:31 5 17/11/2012:20 48.16 1.0002 11.20 0.02 89 Prior concreting - bottom
PESBWOZ9 e 6§  17/11/201230 25 10003 1120 0.02 89 Prior concreting - middle

Boring records Cage records
Stratigraphy Top of casing Attribute Design Actual Inclinometer? Cemoptics? Hung? Feet used?
Stratum Top level (mOD) & Made Ground Casting level Top of steel level (mOD) 24.875 24.948 Yes No  Yes
Made Ground 26.135 - Cage  Dia Length No. Main Link Link Projection Cover Lap
London Clay 23635 (mm)  (mm) main bardia. dia. spacing  (mm) (mm) length
Lambeth Group 0‘348 bars  (mm)  (mm)  (mm) (mm)
Thanet Sand -15.120 Iy Top 1025 10990 18 50 16 175 1730 75 3150
Pile toe -20.512 Mid 1 1025 16000 18 32 16 175 75 1664

i Mid 2 1025 18000 18 32 16 175 75 1664
== 1 Bottom 1025 4810 18 32 16 75
Base cleaning Lambeth Group Clay X
i Concrete records
Dip location Base level Base hardness == N
(mOD) gade [T ———-— Verticality itmbute Design Actual
-
A 205132 2 Lambeth Group Sand Cut-off / casting level (mOD) 23.275 25.435
B -20.513 2 i Seq. Ticket no. Mix Batch Start End Vol.  Cum. Slump No. Tremie Concrete
c 20513 2 type time pour pour (m3) wvol. /fflow cubes length depth
{(m3) (mm) taken (m) {m)
D -20.513 2 Thanet Sand -
E -20.513 2 Tl Dile s ! 1 1929097834 CA40/50 11:27 1219 1227 7.0 7.0 550 o 470 420
Pile toe leve
E (pre-concrete) -20.513 2 — 2 1929098098 CA0/50 11:48 12:34 12:40 70 140 600 4 450 35.7
Chalk Diameter 3 1929098334 C40/50 12:08 1246 12:56 70 210 570 o 390 29.7

Additional details 4 1929099137 C40/50 13:17 13:49 13:59 70 280 630 o 330 231
Attribute Design Actual 5 1292099549 C40/50 1408 1435 1446 70 350 610 0 270 165
= - 6 1929099674 CA40/50 1405 1452 15:04 70 420 580 1] 210 104
Length of temp. casing (m) 9 143 7 1929099707 C40/50 14:20 1521 1558 70 490 610 0 150 44
Cexel oo e T i wodicedl 0D 15153 8 1929100409 C40/50 15:24 16:03 16:31 50 540 590 0 90 11
Pile diameter (mm) 1200 1200
Pile toe level (mOD) -20 -20.513
Top of casing level (mOD) 27.347
Verticality (1:x) 100 883

Figure 2 — PowerBI dashboard using data accessed through Zutec API

Issues encountered in the use of Zutec included:

e site based electronic forms not fully replacing paper-based data collection, resulting in time
consuming and error prone transcription of data from paper records onto the Zutec system

e database not set up with relational sub-tables, with a single row of data being presented in
the database for each pile, requiring duplication of columns e.g. for multiple concrete trucks

PowerApps within Expanded Geotechnical

Expanded Geotechnical’s Piling Integrated Management System (PIMS) is the result of iterating
through two previous “off the shelf” QA recording platforms. Typically moving onto a new platform
was due to improved capability (such as cloud technology for example) and existing pain points.

PowerApps as a platform enabled us to create a bespoke solution, fully hosted in the cloud, enabling
the below list of features:



F P s DIGITAL PROGRESSION GROUP Guidance Note 4

*  Smart Schedule Sync

* Collaborate cloud-based forms
* Diagrams

* Live activity feed

e Comments threads associated to
specific piles

* In App approval process

* Auto report generation

* Expandable to integrate with other
cloud-based APIs / systems

Hupluv john
— expanded ® < ur o ()
e e
ust Pour Concrete e 8
Engineer layout: Drawing reference 001 (Rev: CO1| | Engineer schedule: Lsyout reference 007 (Rev: CO1)

Top of

casing el mAOD Concrete poured 1082 EuE] Estim_at.ed concrete 581 m
remaining

PPL 905  mAOD Current O/B so far 2276 K3 First wagon batch 07:45
time

Current Dip _ m g;q;:’;z;’:"e m Age of oldest m

concrete

Casing 14 m Current Load
length No Ticket/Reg Load/Used volume Batch time

106 202207022 7.5/332m3 07:55 m

Available actions

Complete Remove Remove
@ Wagon Casing Tremie
Diameter 1000
Casing OD 1000
Casing ID 920 Complete

AugerCut 900

Final dip m m

Figure 1 - Concreting Form for Rotary Bored Pile

Figure 1 demonstrates the following key features:

e Progress within each pile represented by the coloured process items in the top banner.
Different users collaborate within each form, filling in the relevant sections as they are
completed.

e Diagrams allow users to visualise where the casing, tremie and concrete levels are in relation
to one another and the remaining concrete volume in the wagon
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Figure 2 - Smart Schedule Sync - Import Review

Figure 2 demonstrates how schedule changes are highlighted and summarised for managers before
committing them to construction issue. This ensures the desired changes have been captured as well
as highlighting potential additional changes that potentially hadn’t been highlighted via document
management systems etc.

The biggest challenges have been:

e Uptake from workforce across the business. Naturally there is a spectrum of users and
willingness to embrace change and use of technology. Appointing “Champions” as a first point
of contact has helped in this area but it is still a journey to get everyone on board.

e Reliance on hardware and connectivity. For the problems that digital solutions solve we must
acknowledge that paper solutions did not crash or lose connection. Therefore, ensuring spare
tablets are available and ensuring good Wi-Fi availability if 4G connectivity is patchy in the
area.

Summary and future directions

Based on current developments within the industry and lessons learned from recent projects
including the case histories noted above, the recommendations outlined below are suggested as
best practice for the industry to follow and develop further in the future:

FPS schedule used as input in digital format

User friendly form-based interface for site input

Aim to provide additional functionality to previous methods of data capture. For example,
automated ITP checks in real time and integration with other data sources (ie. access to
concrete wagon information via supplier API).

e Data made available in standard format e.g. AGS piling data schema — shared/updated shortly
after construction of each pile (within spec/project requirements) via cloud-based database/
APl/interactive dashboard where possible

e Automated report generation to prevent double handling of information. Also provide tools
to draw attention to whether key parameters are within ITP tolerances
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e Costs and development times need to be considered when working with IT teams and external
developers. Our responsibilities as those within the industry are to provide the subject matter
knowledge to connect the needs of the sites and business with the technical teams that can
deliver the solutions.



