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ACGELERATING PASSENGER GROWTH
Passenger Growth

The vast majority of journeys taken |
pass through, start or terminate in Zoq“e |
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LONDON UNDERGROUND & RAIL PRIORITIES

1. Reliability & Safety

2. Capacity from the network

3. Capacity from growing the network

4. Transforming customer service

Underpinned by:

Efficiency Technology



EMBRACING TECHNOLOGY

* LU Design Idiom
- Common systems, architectural
products & finishes

- Mock Up facility
- Category Management

* Lower Carbon Solutions

* Digital Engineering (BIM)

“Construction
to

Configuration”







DIGITAL ENGINEERING ON NLE

CDE- BS1192 Quantity / .
Workflows for Schedule Design

Project - Embedded
Coordination m,:::tam' " Information Augmented
& Interfaces “clever objects” fikam

Applications




DESIGN COORDINATION
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distribution hitting str columns

drainage going through ventilation vent going through arch walls

cable frays go through vent
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DESIGN - LOD TEMPLATES




DESIGN FOR MANUFACTURE AND ASSEMBLY

Improved Quality Control

Progrglmme Improve Health and Safety
Certainty




DESIGN FOR MANUFACTURE AND ASSEMBLY

Expertise working collahoratively — Design, Manufacture, Assembly




N FOR MANUFACTURE AND ASSEMBLY

del Structurs

asibility studies only.
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CONSTRUCTION LOGISTICS PLANNING

Digital

lo

Engineering Nine Elms — Logistics plan w/c 17/08/15

PILING MOBILISATION WORKS

Culvert crossings (for bentonite pipe routes) wic 17/08
Dry bentonite powder delivery w/c 17.08
Testing and commissioning of bentonite plant wi/c 17.08

w/c 17.08

Construction of access road behind Banhams

| Ductinstallation
| Planned start: w/c 17.08

W Pile removal GLD.
Planned start: wic 17.0§"Mcxgﬂhur

ENABLING WORKS
Erith mobilisation — delivery of skips and excavator wic 24.08

Crawler crane no.2 delivery w/c 25.08
Asbestos report due from LU

Archaeological survey
4 y

Guide wall GL10-8D
Planned start: 21.08 :

PLANNED WORKS
Pile removal at Covent House 100% complete
Guide wall GL 10-8 A&D

Pile removal GL D

Moving TfL boxes
Ramp construction/Haul Road
GATE 46C CLOSED 1000-1600 THUR 20.08

Moving TfL boxes
Planned start: w/c 17.08 |

Site Possession & Logistics Planning



GONSTHIIGTIIIN LOGISTICS PLANNING

Digital
Englneerlng
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- VIRTUAL REALITY

Virtual Reality Applications




VIRTUAL REALITY




AUGMENTED REALITY

Improved Design Accessibility — giving context to 2D drawings




AUGMENTED REALITY

Improved Design Accessibility — giving context to 2D drawings




ASSET MANAGEMENT

7 DataGroup Explorer
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B] NewSchedule B Modify 2 Refresh Fiter ~ [R5 ‘Waorking Units = & Zoom & Select~ BB Place Schedule BB Expon ~ Excel Exchange -
| Show Used || Grade | site Level | ID|Mame (Alternate) | ID| TypelD | ID | Notes | ID| Description | ID|Keynote | Section Name | Cross Section Area (Modeled) Net Volume (.. | Length
£33 Catalog Types 3240  NES NA 02 A Zonel  Long 15000 52615m
-0 Structural €125  NES MA 03 P Zonel 15000 315207 m3 21.215m
©-§) Columns: Concrete 3240  NES NA 04 B Zonel  Short 15000 541012 m3 30.615m
;'-B1 STR_LOD04_COL and PILE C32/40  NES NA 506 A Zonel  Long 15000 929784 m3 52615m
- Columns: Steel C3240  NES NA 08 A Zonel  Long 15000 929784 m3 52615m
-0 Multi-Category Schedules €215 NES NA 01 P Zonel S0P 01 15000 326845 m3 21.215m
il 3240  NES NA 5204 A Zonel  Long SOP 14 15000 929784 m3 52.615m
8 mEp_L0D.04 T €3240  NES NA 5292 A Zonel  Long 15000 920784 m3 52615m
Q) St Schedule €3240  NES NA 5290 A Zonel  Long 15000 920784 m3 52.615m
3240  NES NA 5288 A Zonel  Long 15000 929784 m3 52615m
€3240  NES NA 5286 A Zonel  Long 15000 920784 m3 52615m
€3240  NES MA 5136 E Zoned  Long 15000 94,6395 m3 53.555m
3240  NES NA s138 M Zoned  Long 15000 946395 m3 53.555m
C3240  NES NA 5140 M Zoned  Long 15000 946395 m3 53.555m
€3240  NES MA 5142 M Zoned  Long 15000 94,6395 m3 53.555m
€125  NES MA 5203 P Zonel SOP13 15000 25373 m3 21.215m
3240  NES NA 510 B Zonel  Short 15000 541012 m3 30,615m
€3240  NES NA s12 B Zonel  Short 15000 541012 m3 30615m
€3240  NES MA s14 A Zonel  Long 15000 929784 m3 52.615m
3240  NES NA s16 A Zone8  Long 15000 873235 m3 49.415m
€3240  NES NA s18 8 Zone8  Short 15000 48,4449 m3 27.415m
€3240  NES MA 20 8 Zone8  Short 15000 484449 m3 27.415m
3240  NES NA s22 A Zonel  Long 15000 929784 m3 52.615m
C3240  NES NA s24 A Zonel  Long 15000 929784 m3 52.615m
€3240  NES MA 26 8 Zonel  Short 15000 541012 m3 30615m
C3240  NES MA 28 8 Zonel  Short 15000 541012 m3 30.615m
3240  NES NA 30 A Zonel  Long 15000 929784 m3 52.615m
€3240  NES NA 32 A Zone8  Long 15000 873235 m3 49.415m
€3240  NES MA s34 8 Zone8  Short 15000 484463 m3 15m
3240  NES NA 36 B Zone8  Short 15000 484463 m3 27.415m
€3240  NES NA 38 A Zonel  Long 15000 920784 m3 52615m l
€240 NT = : - - = = == = = wiEsma, = ==
c3zi40 Location Details Asset Details
NLE / if agreed to
Ei/:g : MR e NLE NLE NLE NLE NLE I i G e (;vv::: to MM proposal (which covers
AIG to use. ihe right) items in green to the right)
@240 N
Location Description Location Status|  LCS Code LCs Code LCS Code Alternative | Class structure Asset Number Number of Material
Reference D
Status Code Level 1 Level 2 Level 3
T
o| kel | taterse | wsteds | tskels| - tsaotir - -
Green Shaft-GROUND-B6003 oMM h202 oo SRRNG B6009 3308 12009 1|Steel
Green Shaft-GROUND-B6010 oMM 20z oo LR BE010 33n 12010 1|Steel
Green Shaft-GROUND-B6011 COMM hz02 a0 RO B6011 330 12011 1|Steel
Green Shaft-GROUND-B5012 COMM 202 0o SR B6012 53322 12012 1|Steel
Green Shaft-GROUND-B6013 oMM 202 oo SR B6013 3830 12013 1|Steel
Green Shaft-Mezz 1-86014 cormm [ o0 oz BE014. 3823 12014 1|steel
Beams-Kennington Green Shaft-Mezz 1-B6015 COMM h202 oo ez ¥ BBO1S 3912 12015 1|Steel
Columns 15
Green Shaft-B2-C25 COMM N202 00 a2 25 3379 15001 1|Reinforced Concrete
Green Shaft-B2-C26 oMM 20z oo & C26 3837 15002 “1|Reinforced Concrete
Green Shaft-B2-C27 COMM 202 0o =4 c27 53353 15003 1|Reinforced Concrete
Green Shaft-B2-C28 comm hz0z oo ar cz8 3306 15004 1|Reinforced Concrete
Green Shaft-B3-C29 oMM 202 oo &7 C29 3838 15005 1|Reinforced Concrete
Green shaft-83-C30 corm 1202 [ &5 c30 EL 15006 1|Reinforced Concrete
Green Shaft-B3-C31 oMM 202 oo &7 C31 3313 15007 1|Reinforced Concrete
Green shaft-83 C32 o 1202 [ &5 c3z EL) 15008 1|Reinforced Concrete
Green Shaft-GROUND-C33 oMM 20z oo LR C33 3308 15009 “1|Reinforced Concrete
Green Shaft-GROUND-C34 COMM 202 0o SR C34 331 15010 1|Reinforced Concrete
Green Shaft-GROUND-C35 oMM 20z oo LR C35 330 15011 “1|Reinforced Concrete
Green Shaft-GROUND-C36 COMM 202 0o SR C36 53322 15012 1|Reinforced Concrete
Green Shaft-GROUND-C37 commM 202 oo LRI c37 3830 15013 1|Reinforced Concrete
Green Shaft-Mezz 1-C38 oMM 202 oo Mharr ¥ C38 3829 15014 1|Reinforced Concrete
Beams-Kennington Green Shaft-Mezz 1-C39 1|Reinforced Concrete




CHALLENGES / LESSONS

Think project Clear end-user data Produce data onl
lifecyclefrom [ requirements (LOD inig e i O
day one henchmarking)

Digital engineering mindset Think “appropriate” use of
throughout project team DiMA from day one




“Our joint innovative approach in Digital Engineering facilitates Design
Manufacture and Assembly, providing greater certainty of high-risk
items such as safety, quality, cost and carbon”



