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What is GRS-IBS?

Accelerated construction
technique

Utilizes compacted granular fill
and geosynthetic reinforcement
in alternating layers.
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GRS-IBS — Primary Construction Materials

* 2009 - Every Day Counts (EDC)

* EDC identifies and deploys proven
and underutilized innovations that
save time and money

* GRS-IBS was selected for EDC
rounds 1 -3 (Jan 2011 to Dec 2016)

* FHWA's role is to promote and S | —

Stay Connected 4

educate stakeholders on the design

and construction of GRS IBS eRchee =
https://www.fhwa.dot.gov/innovation/
o
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History

* Use of GRS-IBS before EDC
(2010)
* Around 40 GRS-IBSs had been
constructed
* After EDC-3 (2016)
* Over 200 had been constructed

* Increase in types of structures
* Superstructure types & materials
* Height and lengths of structures
* Materials used
* Loading conditions

* Features crossed (roads, trails,
RR)

https://www.fhwa.dot.gov/engineering/geotech/pubs/hif17043.pdf

Introduction

* Many examples projects
demonstrating the cost and
time savings.

* 15t GRS-IBS - Bowman Road
bridge in OH saw a 20% cost
savings

* After developing their
experience, Defiance County
OH was seeing 50% savings

» St. Lawrence County, NY saw
a 60% cost reduction

* The PA DOT started using
GRS-IBS on their local, low
volume roads and was seeing
around 50% savings
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Introduction

» After many projects, we
found a few projects
where the cost had not
been as expected.

* Conducted a study to
identify factors that
impact bid prices

Introduction

* Study included 13 projects TectiNOTE
constructed between 2012 and ‘» ':.h. ﬁf:;g&f;;?;;";f;fn S0
2014 where bids exceeded the Bid Price Analysis and Cost

. . Co i ith Al i
engineers estimate (EE) Plisthanb kbl

Foundation Systems

* The study also generated an
independent cost estimate (ICE)
for each project for comparison

* Comparisons were then conducted
of these data points to improve
future projects

https://www.fhwa.dot.gov/publications/research/infrastructure/structures/bridge/19024/19024.pdf




Selected Project Details

Project Project H";ZI'I“ W:‘inllr-::ce Liﬁ;?h Crossing No. of

No. State () (SFI t) Type Bidders

1 DE 171 4,425 30.3 Stream 6

2 FL 13.8 2,605 415 Stream 2

3 FL 154 3,770 5723 Grade 2

4 MA 23.2 6,469 105.0 Rail 6

5 Mi 1.0 1,725 50.0 Stream 4

6 MN 253 4,251 82.5 Rail 2

7 MO 139 2,035 53.5 Stream 4

3 sD 8.4 1,229 28.7 Stream 2

2 VA 14.5 1,847 43.1 Stream 4
10 wv 285 7,295 44.0 Grade 3

n Wi 10.3 1,500 370 Grade 2
12 CA 1.6 1,432 325 Stream 8
13 LA 145 5,996 35.0 Stream 3

Source: FHWA-HRT-19-024

GRS-IBS Cost Comparisons

Engineer’s Estimate (EE)

* Done prior to requesting bids from contractors
* Typically based on historical pricing
Independent Cost Estimate (ICE)

* Developed based on typical production values for site
preparation and bridge construction for GRS-IBSs and
conventional foundation systems.

* Costs for production rates and work-task risks were also
incorporated into the ICEs.

* Actual labor and equipment hours were estimated using
inspector daily logs and agency documentation

* Material prices were either based on agencies’ historical bid
averages or averages from suppliers.

Bid prices
* Derived from the project bid tabs
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Cost Estimates and Bids

Project EE Bid ICE With 5% OH&P ) .
(2= Total Cost Cost/SF Total Cost Cost/SF Total Cost Cost/SF Bid/Ee Bulrce CE/EE
1 $263 540 $59.56 $238,701 $53.94 $277,050 $62.61 91% 88% 105%
2% $165,540 $62.55 $334.210 $128.30 $232,713 $89.33 202% 144% 141%
ar $266,993 $68.17 $324,074 $85.96 $203,720 $54.04 126% 159% 79%
4% $318910 $49.30 $420,480 $65.00 $442,265 $7759 132% 84% 167%
5 $158,284 $a1.82 $98,689 $57.21 $161,287 39718 62% 59% 106%
6 $204,663 $48.14 $272,145 $64.02 $322 670 $75.04 133% 85% 156%
7* $92,500 $45.45 $102,711 $50.47 $112,145 $55.11 M% 92% 121%
8 $10,826 $90.18 $112,300 $91.38 $104,819 $85.29 101% 107% 95%
9 $292 597 $158.42 $393,675 $213.14 $364,207 $197.19 135% 108% 124%
10% $765,975 $105.00 $729,500 $100.00 $614,210 $84.20 85% 8% 80%
1* $65,000 $42.33 $118,000 $78.67 $124 862 $85.06 182% N2% 196%
12 $90,585 $62.26 $35,346 $24.68 $84,610 $66.21 39% % 106%
13% $424 840 $70.85 $1,009,400 $168.35 $616,737 $102.86 238% 164% 145%
*GRS5-1BS bid a5 a lump sum
Ma. = number; OH&P = overhead and profit
Source: FHWA-HRT-19-024
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Cost vs. Wall Height
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Cost vs. Span Length

250
—_ [ EE
7 * ICE
& F * id
= 200 = +Bi
g [
B .
8 [
& 150 -
= .
i 100 ' . s,
i ¢ .
[=" [ * ‘
Z 50 ¥ 3
o
= *
o
= 0 ‘
0 50 100 150
Span Length (Feet)
Source: FHWA-HRT-19-024

14

3/26/2020



Bid Price vs Number of Bidders
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ICEs for GRS-IBSs and Alternative

Foundation Systems

. ) ICE GRS-IBS ICE Altemative Cost Altamative Versus
Project Four System
e Considered Total Cost Cost/SF Total Cost Cost/SF ey il
1 Stub abutment on piles with MSE walls $277,050 $62.61 $328,190 $74.17 $51,140 84%
2 Double barral box culvert $2327132 $89.33 $216,758 $83.21 ($15,955) 107%
3 Concrete Integral abutments on piles $203,720 $54.04 $267651 $70.99 $63,931 76%
4 MSE wall abutment on micropiles $442,285 $68.37 $454,770 $79.78 §12,485 7%
5 Precast box culvert 161,287 $93.50 $382,387 $230.35 §221,100 a2%
6 MSE wall abutmant an steel piles 4322 670 $76.90 $241,991 $66.28 ($80,679) 132%
7 Concrate abutmant on predrilled piles $112,145 $65.11 $117,852 $6791 $6,707 95%
] Concrate abutment on piles $104,819 $85.29 $139,467 $113.50 $24,668 75%
9 Concrete abutments on spread footings $364,207 $19719 $372,496 $201.68 $8,289 298%
0 Cast-in-place concrete abutment $614,210 $84.20 $640,185 $87.76 425,975 96%
il Concrete abutment on piles 4124863 $83.24 $213,061 $145.13 488,188 59%
12 Congcrete abutmant on spread footings $84,610 $59.09 $180,697 §14124 $96,027 7%
13 Concrete abutment on piles $616,737 $102.88 $446 414 $74.45 ($170,323) 138%
Source: FHWA-HRT-19-024
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Cost Comparisons Between GRS-IBSs
and Traditional Bridges
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Conclusions and Recommendations

* Transportation agencies should develop strategies
adapted to each specific project and local market
conditions

* Avoid bidding GRS-IBSs as a lump sum

* Consistent quantities vs unit-price items to avoid
perceived risk by contractors

* No trend between normalized estimates and wall-
face area, wall height, or span length

* Higher number of bidders, leads to lower costs




GRS-IBS Costs Items

Construction Items
e Demolition

* Excavation
* Dewatering

* Materials:

* Backfill

* Facing

* Reinforcement
* Superstructure

* Pavement

Source: Hamil'ton County, IN
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Where can GRS-IBS be considered?

* Grade separations or water crossings

* Low to high volume roads
* Load combinations (seismic, lateral, thermal, uplift)

* Complex geometries (skew, longitudinal grades,
transverse grades)

* Superstructure types (adjacent concrete boxes to
steel girders with semi-integral abutment)

3/26/2020

10



3/26/2020

Where should GRS-IBS not be considered?

* GRS IBS should not be considered at sites with:
* High water velocities?
* Deep Scour?
* Excessive Settlement?

* Defined based on site specific conditions
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Current Experience

* Contractors are gaining experience

* States and local agencies are comfortable with the approach
* GRS-IBS have been constructed in 42/52 states and territories
* New projects being proposed as part of design build projects
* Contractors proposing GRS-IBS as VE alternatives

Source: FHWA
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GRS IBS Guidance Updated in 2017

Design and Construction Guidelines
for Geosynthetic Reinforced

Soil Abutments and Integrated
Bridge Systems

AZ — | 40 over Meteor City Rd
Flagstaff, AZ (2019)

- Source: F WA
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US. Department of Transportation
Federal Highway Administration

QUESTIONS?

Source: FHWA

Daniel Alzamora, P.E.

Senior Geotechnical Engineer
Geotechnical and Hydraulic Engineering Team
Federal Highway Administration Resource Center
Phone: (720) 963-3214
Cell:  (303) 908-6532
daniel.alzamora@dot.gov

www.fhwa.dot.gov/resourcecenter
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