
Geostructural and Construction Engineering (GSCE):  

Bridging the Gap Between
Construction and Design
We provide our clients a full spectrum of 
engineering services and accurate, optimized 
solutions to tackle their critical construction 
challenges. Our team uses an integrated 
approach which encompasses advanced 
technologies and proven practice leadership.



BRIDGING THE GAP BETWEEN CONSTRUCTION AND DESIGN
The advances of project delivery systems such as design-build (D-B) and public-private partnerships (P3) have not collectively resulted in 
integrated, seamless construction and engineering practices. The broadening disconnects and accompanying challenges are acute in the space 
occupied by geotechnical, environmental, structural, and construction engineering project components. Geosyntec’s GSCE practice provides an 
opportunity to close the holes and realize improvements in cost, schedule, constructability, and safety.

We bring a vast body of unique experiences in the design and construction of linear transportation, major buildings and airport construction, 
sports and major public assembly buildings, energy and utility construction, and heavy environmental remediation and demolition projects to aid 
in our ability to bridge the gap between design and implementation in heavy construction.

ENGINEERS
Our GSCE practice is driven by industry experts who excel at 
providing constructability- and risk- centered engineering and 
consulting services with the capacity to leverage a nationally 
recognized large firm to solve any geotechnical, geostructural, 
geoenvironmental, and structural design challenges encountered 
in the construction industry.

TECHNICAL EXPERTISE
Geosyntec's unique, hybrid backgrounds as engineers 
and constructors allow us to provide value-added services 
in construction management (CM) (preconstruction, 
procurement, and execution), design management, technical 
and constructability reviews, and peer review processes. 
Furthermore, we constantly employ our expertise in specialty 
construction equipment, tooling, and means and methods to 
support our clients and amplify their effectiveness.

SERVICE
EXCELLENCE: 
OUR COMMITMENT
TO OUR CLIENTS
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GEOSTRUCTURAL AND CONSTRUCTION
ENGINEERING PRACTICE 

COMMITMENT AND UNDERSTANDING OF THE 
CONSTRUCTION INDUSTRY
Geosyntec’s practitioners are experienced in all varieties of 
project delivery, from design-bid-build to CM at risk (CMAR) 
to design-build, including the unique variety of P3's. We 
are committed to addressing our construction-sector clients 
challenges due to schedule and cost-driven problems. Within 
our capacity as engineers, we are rooted in the need for rapid 
response, feasibility, efficiency, quality, continuous improvement, 
and committed to embracing lean principles such as plan-do-
check-adjust, pull planning, and The Last Planner® System. 

SAFETY IN DESIGN
Geosyntec's practitioners develop solutions to technical 
construction challenges with a direct focus on implementing best 
practices in construction and worker safety within the design.  
We see this as our most critical contribution to improved safety 
and reduced construction risks.



Our clients face large and complex construction challenges in every stage of their business. We support our clients geostructural and 
construction needs by providing innovative solutions to complex problems across the entire project life-cycle.  

Geosyntec personnel are highly experienced in engineering design, analysis, and construction for the heavy-civil, vertical construction, 
environmental remediation, and demolition industries. Within our specific GSCE practice, we focus on providing value-added services in the 
following areas for pre-bid, design stage, preconstruction, and in-progress construction operations.

Delivering a Full Suite of Value-Added Services for the Construction Industry

TOTAL CAPABILITIES

Design and Construction 
Management

• Engineering and construction scope 
development

• Basis of design documents and design 
phasing plans

• Contractor technical scope, bid 
packages, and procurement strategies

• Cost estimating, schedule 
development and analysis

• Risk assessment and risk registers
• Regulatory permitting and peer review
• Evaluation of regulatory agency 

oversight expectation and risk

Expert Consulting 
Services

• Forensic
• Construction claims and litigation

Construction 
Engineering

• Constructability, logistics, and 
sequencing analysis 

• Accelerated construction design
• Design optimization and value 

engineering
• Foundation and substructure 

engineering
• Ground improvement, construction 

dewatering, and site stabilization
• Working platforms (including crane, 

picks, equipment mobilization, 
laydown)

• Temporary and permanent support of 
excavation (SOE) and earth- retention 
systems (ERS)

• Bulkheads, cofferdams, and heavy 
marine waterfront structures

• Structural condition assessment  
and evaluation

• 2D and 3D numerical modeling of 
complex structural systems

• Design of temporary shoring, 
stabilization, and secondary systems

• Structural retrofit, global stability,  
and controlled demolition

• Erection engineering
• Heavy lift analysis and work plans
• Accelerated geoenvironmental 

remediation assessment
• Soil and groundwater handling and 

management plans

Providing innovative solutions across 
the entire project life-cycle.  



1000 South Hill Street Support of 
Excavation (SOE) Design Review, 
California
The Owner of the historic Mayan Theater in 
downtown Los Angeles retained Geosyntec to peer 

review the design and construction plans for a 60-ft deep building excavation 
adjacent to that Revival-style theater originating from the late 1920’s.  The 
SOE system comprised deep soldier beams, timber lagging, and tiebacks 
with eccentric tiepoints to temporarily support the excavation and allow 
for mat foundation construction and 5 parking garage levels to be built 
below grade for the 1000 South Hill Street structure which will eventually 
exceed 50 stories in height.  Due to the historic, architecturally sensitive 
nature of the nearly 100-year-old Mayan Theater, Geosyntec developed 
a detailed program of structural condition assessment, building and SOE 
instrumentation, and design review, including participating in and advising 
the easement negotiations for the Owner. 

 
BENEFITS AND VALUE PROVIDED TO CLIENT
• Tailored Solutions: Developed a unique and project-

specific scope of work and provided technical expertise in 
urban deep excavation design and construction.

• Service Excellence and Engagement: Collaborated 
with Owner’s attorney to support development of 
tieback easement agreement and ensure adequate risk 
protections for the Owner.

• Breadth of Practice and Innovation: Incorporated 
structural engineering evaluations, high-end geotechnical 
engineering and 2D numerical modeling to add depth and 
breadth to our peer review process, reducing uncertainties 
that typically exist between those two discipline spaces.

Geosyntec Services 
• Support of Excavation Design Review  
• Structural Condition and Risk Assessment 
• Construction Instrumentation and Monitoring
• Legal Support

UHS/Beaumont Behavioral 
Hospital, Michigan
Keller North America, the largest geotechnical 
specialty contractor in the US, sought out 
Geosyntec’s GSCE practitioners to be their partner 
for a complex soft ground project in the Dearborn 

area. Geosyntec evaluated the efficacy of a tightly spaced prefabricated 
vertical drain (PVD) and surcharge system to mitigate post-construction 
settlements under new fills and floor slab loads and designed an innovative 
floating rigid inclusion ground improvement system to control settlements 
and allow use of shallow foundations in deep compressible clays. 

 
   BENEFITS AND VALUE PROVIDED TO CLIENT

• Value Engineering: Directly utilized our construction engineering skills to 
replace expensive, time-consuming deep foundation system with ground 
improvement for this simple structure, achieving equally acceptable 
performance.

• Integrated Technical Solutions: Developed a two-part ground 
improvement solution to address expected settlements due to fills and 
under shallow foundations.

• Accelerated Construction Schedule: Rigorous and advanced analysis 
of instrumentation and surcharge data accelerated schedule by one 
month, allowing the early start of foundation construction.

Geosyntec Services  
• Engineer of Record for Design-Build Specialty Construction
• Ground Improvement Design in Soft Ground Conditions 
• Construction Instrumentation and Monitoring

SELECT PROJECT EXPERIENCE



Dorminey Bridge, Georgia
A confidential client in southwest Georgia needed to evaluate the condition 
of a privately owned bridge to determine if the bridge could support 
construction traffic. The bridge provides the only access route to the far bank 
of a hydroelectric dam facility. Geosyntec’s GSCE practitioners completed 
an in-depth, hands on, inspection of the bridge to evaluate the structures 
condition and its capacity to carry the proposed loads from construction 
equipment.  

Geosyntec Services  
• Bridge Inspection and Evaluation
• Temporary Shoring Design 
• Alternative Repair Solutions and Cost Analysis

 
BENEFITS AND VALUE PROVIDED TO CLIENT
• Risk Evaluation: Client obtained in-depth understanding 

of the structure and could evaluate their current and future 
needs and their associated risks based on the reported 
condition.

• Economical Alternatives: Based on risk analysis, a 
series of alternative repair solutions were presented. Each 
of these solutions, short and long term, accommodated the 
construction schedule and focused on minimizing costs.

• Creative Remedy: To enable the continued use of this 
bridge for future maintenance and repairs to the far bank, 
a permanent superstructure repair solution was presented 
which utilizes the healthy components of the existing 
structure, provides better hydraulic stream conditions, and 
eliminates the need for a new substructure.

AGE Biomass Renewable Energy Plant, Georgia
DCO Energy, LLC retained Geosyntec to value engineer and improve 
efficiency for proposed steel H-pile foundations of a $200 million, design-build 
biomass plant, with a focus on cost and construction schedule. 

Geosyntec Services 
• Multicomponent Subsurface Investigation  
• Karst Geology 
• Value Engineering of Driven Pile Foundation  
• Dynamic Pile Monitoring 
• Static Pile Load Testing  
• Construction Engineering

 
   BENEFITS AND VALUE PROVIDED TO CLIENT

• $750K Cost Savings: Improved efficiency and reduced the total pile 
quantity by ~40%, increasing the piles' lateral resistance, and eliminating 
battered piles, resulting in significant cost savings. 

• Agility and Responsiveness: Successfully led a field testing program 
comprising dynamically monitored test piles, lateral load tests, and tension 
load tests.

• Technical Expertise: Served as Engineer of Record for this highly 
optimized foundation system.

• Reliability and Quality Services: Delivered tailored, best-value solutions 
and technical experience in deep foundation pre-design testing programs 
and reduced construction schedule by 3-weeks.



SELECT PROJECT EXPERIENCE

Critical Heavy Quayside Lift and Working Platform, 
Gulf Coast Region
The D&D contractor was required to transfer an 85-ton nuclear reactor vessel 
on a barge to the adjacent quayside staging area using a Demag CC1800 
crane weighing 220-tons supported on composite steel and timber crane mats. 
After partial crane erection, more than 3-inches of subsidence occurred below 
the corner of the crane mat closest to the bulkhead at which the barge was 
docked. The project stopped until a dry soil mix ground improvement program 
could be implemented. Geosyntec was retained to assess the stability of the 
crane pad based on the as-build configuration. 

Geosyntec Services  
• Geotechnical Site Investigation  
• Construction Oversight 
• Numerical Analysis of Deep Soil Mix Crane Pad  
• Recommendations for Crane Pad Improvements

 
   BENEFITS AND VALUE PROVIDED TO CLIENT

• Technical Expertise and Innovative Technology: Through a rapidly 
developed geomechanical numerical model, Geosyntec was able to 
confirm that settlements of the crane pad would be tolerable for the crane 
loading configurations, including the heavy reactor vessel lift. 

• Reliability and Responsiveness: Delivered immediately on the critical 
issues and accelerated technical efforts.

• Quick and Thorough Project Delivery: The nuclear D&D project was 
able to restart without demobilization of the EPC’s construction forces and 
supported successful lifting of the reactor vessel.

PG&E Humboldt Bay Power Plant, Unit 3 Nuclear 
Decontamination and Decommissioning (D&D), 
California
Geosyntec was retained to remove a 93-ft-deep reactor caisson as part 
of the D&D of PG&E’s Humboldt Bay, Unit 3 nuclear reactor. The project 
scope required deep hydraulic cutoff walls, excavation support, dewatering 
systems, and complex demolition sequencing. Failure of any of these critical 
construction support elements would have represented an overall project 
failure. Complications at the site included compressed schedules, limited 
space, shallow groundwater, and the presence of old timber piles and other 
obstructions. 

Geosyntec Services 
• Multicomponent Subsurface Investigation   
• Design of Deep Hydraulic Cutoff Wall 
• Construction Dewatering  
• Construction Documents 
• Work Plans and Work Instruction Sets

 
BENEFITS AND VALUE PROVIDED TO CLIENT
• Technical Expertise: Applied high-level technical 

expertise and ensured the scope of the project remained 
tightly controlled to manage risks and complications 
seamlessly.

• Innovative Solutions: Used advanced modeling 
techniques to develop a cost-effective approach.

• Safety Priority: Implemented an innovative safety system 
to ensure zero incidents. 

• Award Recognition: Recognized as ENR’s 2018 
California Best Project for Specialty Construction.



1601 Wewatta Support of 
Excavation (SOE) Design and 
Constructability Review, Colorado
Two developers in the booming real estate 
market of Denver’s Central Platte Valley retained 
Geosyntec to peer review design and construction 

plans for a 43-ft-deep building excavation adjacent to a recently 
constructed, 13-story structure. The SOE comprised a tieback-supported 
secant pile wall which also functioned as the permanent vertical support 
system for exterior columns and a settlement-sensitive building façade.

Geosyntec Services  
• Geotechnical and Construction Engineering 
• Support of Excavation Design Review 
• Structural Risk Assessment 
• Construction Instrumentation and Monitoring

 
BENEFITS AND VALUE PROVIDED TO CLIENT
• Tailored Solutions: Provided technical expertise in urban 

deep excavation design and construction.
• Innovation: Leveraged new technology and analyzed 

the structural engineer’s SOE design and predicted 3-D 
movements to characterize how the adjacent structure 
would respond to excavation for the new site.

• Service Excellence and Engagement: Collaborated with 
the structural engineer to evaluate the directional stiffness 
afforded by restrained columns, transitions to drilled shafts, 
and internal diaphragms.

Campus Improvements at 
Department of Veteran Affairs 
Medical Center,California
Geosyntec has been providing ongoing 
geotechnical design and construction support for 
the campus improvements over 10+ years. The 
recent campus improvements include construction 

of new Mental Health and Community Center Buildings and multistory 
parking garage structure. Construction of new buildings on a large sprawling 
campus required special considerations for impacts to existing structures 
and utilities. Foundation recommendations accounted for presence of 
expansive and collapsible soils. 

Geosyntec Services  
• Geotechnical Site Investigation  
• Change Conditions Engineering     
• Geotechnical Foundation Recommendations  
• Construction Support and Observations  

 
BENEFITS AND VALUE PROVIDED TO CLIENT
• Integrated Design and Construction Geotechnical 

Services: Continued geotechnical involved through 
design, bid and construction process allowed early 
identification and resolution of challenged associated 
with ground conditions, including changed conditions 
encountered during construction.  

• Consistent Service: Ongoing involved supporting design 
and construction of multiple structure allowed efficient 
knowledge transfer of lessons learned.

• Responsiveness: Rapid response to construction related 
services and design modifications.

Southern California Gas 
Infrastructure Improvements, 
Multiple Sites, California
As one of the approved geotechnical consultants, 
Geosyntec has been providing ongoing geologic 
services, geotechnical design and construction 
support on number of facilities. Range of 

geotechnical challenges that were addressed as part of geotechnical design 
include hillside slope stability, seismic hazards and liquefaction, collapsible 
and expansive soils, deep foundation construction. 

Geosyntec Services  
• Geologic Mapping and Geotechnical Site Investigation  
• Seismic Hazard Analysis  
• Pipeline Geohazard Evaluation
• Geotechnical Foundation Recommendations  
• Construction Management and Quality Assurance
• Change Conditions Engineering

 
BENEFITS AND VALUE PROVIDED TO CLIENT
• Value Engineering: Developing foundation solutions 

in coordination with structural engineers to provide cost 
effective solutions.  

• Comprehensive Geohazard Assessment: Assisting 
Owner in understanding range of geohazards, including 
seismic and tsunamic hazards.

• Responsiveness: Ability to simultaneously support 
projects at multiple locations and provide effective design 
and construction services.

• Construction Engineering Service: Promote Owner’s 
interest by advising on construction challenges and 
assisting in developing effective path forward.



FOR MORE INFORMATION

Offices in Principal Cities of the United States and Select International Locations

geosyntec.com

Delivering technology-based, best-value solutions to our clients as true 
partners and trusted advisors.

Terence Holman, Ph.D., P.E.
Senior Principal Engineer,
Practice Lead, Geostructural and  
Construction Engineering Practice 
tholman@geosyntec.com 

ABOUT GEOSYNTEC
Recognized for technical excellence and outstanding quality, Geosyntec excels in working with the private- and public-sectors on new ventures 
and complex problems involving the environment, natural resources, and civil infrastructure. Founded in 1983, Geosyntec is an environmental, 
natural resources, and civil infrastructure consulting and engineering firm with over 1,700 engineers, scientists, and related technical and project 
support personnel located in more than 80 offices throughout the United States, Canada, and Australia.

We are nationally known for our technology leadership, broad experience, and exceptional client service. Our professionals continue to develop 
new technology applications and capabilities that advance the state of the practice. 

Matthew Chartier, P.E.
Senior Geotechnical Engineer  
mchartier@geosyntec.com 

Jerko Kocijan, Ph.D., P.E., G.E.
Principal Engineer 
jkocijan@geosyntec.com

Robert Bruce, P.E., G.E.
Senior Principal Engineer 
rbruce@geosyntec.com

Nathan P. Holmer, P.E., S.E.
Senior Structural Engineer 
nholmer@geosyntec.com

William Tanner, P.E.
Principal Engineer 
wtanner@geosyntec.com


