
DeepEX - Deep Excavations & Tunnel  Design 

Software DeepEX 3D City Package

ONE PLACE TO OVERCOME 
SUBWAY DESIGN CHALLENGES
From Transporta�on Analysis to Full Design 

& Damage Assessment, we offer a Complete 

Solu�on in a Single So�ware Suite!  



Fig. 1: Tunnel Alignment with Boring Locations in DeepEX

Your Vision Becomes Reality!
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How many different so�ware do you use for the design of a Metro Line? How long does it take you to perform 
a full transporta�on analysis, locate the best posi�ons for the new sta�ons and design the sta�ons and 
tunnels? What about the poten�al risks and damages? Could it be weeks, or months?

With DeepEX 3D City you can model an en�re metro line in as li�le as a couple of HOURS!

DeepEX has been the ul�mate so�ware solu�on for the design of deep excava�on projects for years! We are 
proud to announce that our latest package allows us to model en�re ci�es and tunneling projects, offering a 
complete solu�on for metro design challenges! Now you can bring in your whole city map with all buildings 
and surface eleva�ons from Google, perform transporta�on analysis and place your ideal sta�on loca�ons in 
the city map automa�cally, create fast your tunnel alignments, analyze and op�mize the whole model, andre-

view the expected damages and repair costs for each building affected by your tunnel line with a click of a 
single bu�on!

Save �me and effort and gain a compe��ve edge in preliminary and final project design!
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Fig. 3: Twin Tunnels – FEM Analysis in DeepEX

Design Tunnels and Utility Lines

 Analyze Tunnels with the Finite Element Method
 Design Cut-and-Cover, TBM, NATM Tunnels
 Circular, Horse-Shoe, Rectangular, Custom Sec�ons
 Include the full Tunnel Construc�on Sequence
 Consider full Soil-Structure Interac�ons
 Calculate Moments, Shear, Displacements
 Consider all Tunnel Construc�on Stages
 Full structural capacity calcula�ons

Fig. 2: Natural Gas Pipeline in DeepEX

Tunneling Features

Are you designing transport or u�lity tunnels?

With the DeepEX 3D City package you can design any tunnel type, from cut-and-cover tunnels to more com-

posite tunnel sec�ons, tunnels constructed with the Tunnel Boring Machine Method (TBM Tunnels) or the 
Sequen�al Excava�on Method (SEM - NATM Tunnels) considering full soil structure interac�on! Now you can 
simulate all your tunnel and u�lity lines and monitor the impact of your deep excava�on projects.



Do you need to have full structural checks of your tunnel lining?

Save �me as DeepEX calculates the structural capacity of a wide variety of tunnel lining sec�ons. From concrete, 
corrugated sheets, to steel ribs, all sec�ons can be analyzed for combined axial and bending moment loads. 
Wizards allow you to model typical tunneling arrangements with or without rock bol�ng quickly.

Fig. 4: NATM Tunnel with Rock Bolts and Wizard with DeepEX with different lining section options

Structural Tunnel Design
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Do you wish to design your full deep excava�on project in a single so�ware file?

With the DeepEX 3D City package, you can generate any deep excava�on perimeter and design the whole 
excava�on model with a click, including all construc�on stages. Any model can be created in seconds with the 
so�ware Wizards. The user can review all analysis results, project cost es�ma�on, structural checks, steel 
connec�on checks and more in tables and graphically on the model area. Impress your clients and discover 
construc�on challenges with the 3D Model Visualiza�on.
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Design Stations From 2D Sections

to Full 3D Excavation Models  

 Generate, Analyze & Op�mize 2D Sec�ons
 Generate, Analyze & Op�mize 3D Models
 Limit Equilibrium – Non-Linear – Finite 
   Element Analysis
 Review all Result Graphs & Structural Checks
 Review Cost Es�ma�on Report
 Check and Op�mize all Steel Connec�ons
 Import City Map from Google
 Import all Buildings from Google
 Automa�cally generate 2D Cut Sec�ons
 Export 3D Model Holograms

2D – 3D Model Features

Fig. 7: Excavation with Struts: 3D Model HologramFig. 6: Excavation with Struts: 3D Frame

Fig.5: Excavation with Internal Bracing: 2D Section Analysis



What is the best loca�on for a sta�on within a Metro route?

With the DeepEX 3D City package you can perform a planning-level transporta�on analysis for your city and 
the new proposed subway system. The so�ware can implement basic or detailed route analysis for each city 
building and es�mate travel distances to the nearest sta�ons. This way, transporta�on level improvements 
can be quan�fied in es�ma�ng how many poten�al people are served in 5 min, 10min, etc. walking distance 
intervals.

Fig. 9: Detailed Transportation Analysis

 Calculate the number of people each Building 
   may have on each occasion
 Review the individual Route from each Building 
   to the Station with Graphical Visuality
 Review the time each Route requires
 Review an approximation of the people each 
   Station can serve at any given time

Tunneling Features

Fig. 8: Number of People & Service Levels

Locate the Optimum Positions

FOR YOUR STATIONS
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How can we es�mate the tunneling project cost and benefits?

Es�ma�ng a route's cost and benefits can be highly challenging at a planning level. DeepEX simplifies the process 
by providing cost es�ma�on procedures for the sta�on and tunneling works based on established research works 
and real tunneling experience. The cost es�mates can range from preliminary to quite detailed and even include 
the poten�al cost of deforma�on damage induced on exis�ng structures.
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Fig. 11: Planning Level Cost & Service Analysis for M5 Copenhagen proposed Metro Line

  Planning level Cost Estimate for Tunneling and 
    Station Works
  Tunneling Cost Estimates can be associated to 
    Geological Conditions
  Detailed Cost Estimates for Excavation Works
  Estimate of potential Building Damage and 
    Utility Costs
  Cost-Benefit Analysis

Cost & Benefit Analysis Capabili�es

Fig. 10: Excavation and Tunneling Costs

Predict the Costs & Benefits

BEFORE THE ACTUAL DESIGN 



How long does it take you to search and apply all exis�ng buildings in your design? 
What about u�li�es?

With the DeepEX 3D City package, you can import all exis�ng structures, surface eleva�ons, u�li�es, and 
more directly in the model area with a click of a bu�on! All buildings maps and eleva�ons can be directly 
imported from Google or CadMapper, and city u�li�es can be imported from QGIS! Save �me and effort in 
your preliminary metro route designs and be compe��ve.

  Import buildings from Google
  Import buildings from CadMapper.com

DeepEX Import Capabili�es

Fig. 12: Imported Buildings from Google, Chicago, USA

Import In Maps, Structures & Elevations 

from Google, Utilities from QGIS 

  Estimate Building Dimensions and Loads
  Draw a Project Region directly on the Map
  Import Surface Elevations
  Import Utility Lines
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Fig. 14: Damage Cost Estimation on Buildings Along the Tunnel

  Import Elevation Data & City Structures from Google
  Import utility alignments from GIS
  Automatically generate sections along tunnel
  Estimate Excavation & Tunnel Induced Ground Movements
  Estimate Settlements from Soil Loss & Consolidation
  Perform Damage Assessment on Affected Structures
  Estimate Damage Costs for each Structure
  Damage and risk categorization with subway 
    authority standards

Citywide Tunnel Damage Assessment Op�ons

Fig. 13: Tunnel Induced Settlements

Assess the Damage to City Structures 

& Utilities FROM Tunnel Construction

Do you need to assess the impact of the tunnel construc�on to the adjacent buildings?

With the DeepEX 3D City package, you can automa�cally generate 2D Cut Sec�ons along the tunnel and u�lity 
lines at regular intervals. DeepEX can es�mate ground movements from consolida�on, dewatering, and soil 
loss caused by tunnel construc�on and deep excava�ons. With DeepEX you can perform damage assessments 
on all city structures affected by the tunnel line and es�mate repair costs.



Fig. 16: Sample Building Damage Assessment Result Summary

 Define Critical Material Strains for the Buildings
 Estimate Settlements from 2D/3D Analysis
 Evaluate results at every construction stage
 Assess the Damage at Every Wall of the Building
 Review Estimated Strains
 Review Estimated Angular Distortions
 Review Estimated Crack Widths
 Review Estimated Damage Categories

Damage Assessment Capabili�es

Fig. 15: Excavation Adjacent to a Building

Predict the Damage on Existing 

Buildings
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Are you worried about the impact of your metro sta�on’s excava�on to adjacent buildings?

With the DeepEX 3D City package, you can perform a damage assessment on any building adjacent to your 
excava�on site. The so�ware can es�mate the se�lements below the building and calculate cri�cal strains, 
crack widths, angular distor�ons and damage categories for each structure wall.



 Import Inclinometer readings 
   from SiteMaster
 Associate Inclinometers with 
   Construction Stages

 Calculate Bending Moments from Inclinometers
 Perform Live Checks on all Supports and Walers
 Check Models under Predefined Displacements
 Display Graphs in 2D Sections and 3D Plan View
 Compare Building Deformations against Established Limits

Monitoring Op�ons

Check your Construction 

in Real Time

Fig. 17: Excavation Site with Inclinometer Locations & Readings

Do you wish to back-check your deep excava�on design based on monitoring data during the con-
struc�on?

With the DeepEX 3D City package you can import data from our SiteMaster so�ware inclinometers and 
connect load cells and strain gages. You can perform live structural and geotechnical checks on anchors, 
walers, and struts, examine structures against predetermined displacement limits and display graphs in 2D 
sec�ons and plan view.
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Visualize your Project in AR and 

VR – Impress your Clients

 Generate 3D Model Holograms
 Review all Construction Stages
 Navigate inside the Project with Voice Commands

3D Visualiza�on Capabili�es

Do you wish to see what you design in real-life space?

With the DeepEX 3D City you can export the full 3D-generated model hologram, with all city buildings, 
tunnels and sta�ons. View the designed model with all construc�on stages in your desktop or with AR and 
VR headsets, locate poten�al issues and conflict,s and impress your clients!

Fig. 18: 3D Hologram – Metro Station & Tunnels in Copenhagen, Denmark
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Model New Subway Lines

Construction & Cost Benefit Analysis for New Subway Lines

Transportation Demand & Service Analysis

Design Tunnels & Utility Lines (SEM, TBM, Cut-and-Cover)

Estimate Settlements along Tunnel Lines

Damage Assessment on Existing Infrastructure

Design Metro Station Excavations (2D & 3D Models)

Import City Maps and Elevations from Google

Import City Buildings and Elevations from DXF (CadMapper)

Import City Utilities from QGIS

Visualize in 3D, Virtual Reality, Augmented Reality

Design Deep Excavations & Retaining Wall Structures

Perform Limit Equilibrium – Non-Linear – Finite Element Analysis

Integration with Monitoring Data

Deep Maintenance – Technical Support (12 Months)

Capabili�es DeepEX 3D City

How do access all the above modules and capabili�es?

Get now or get upgraded to our DeepEX 3D City package, the most complete DeepEX version ever built, and 
get access to all the so�ware capabili�es! Packed with the latest codes and accompanied by personal and 
professional technical support from our leading experts, DeepEX 3D City can be your everyday tool for simple 
and complex deep excava�on and tunneling design works.

Access Now the Most Powerful 

DeepEX Package
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Contact us at sales@deepexcava�on.com and get an 
offer to purchase or upgrade to our complete solu�on!



+1-206-279-3300
sales@deepexcava�on.com
www.deepexcava�on.com
Deep Excava�on LLC 240 W 35th Street, Suite 1004 New York, NY, 10001 U.S.A


