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Geotechnical Parameters and Soil Profile

This is Our Challenge!

Geotechnical Parameters and Soil Profile
Significant Challenges

𝜸𝒉 = 10𝑡𝑛/𝑚
2047 psf

Jose N. Gómez Sáenz, PE, D.GE, F.ASCE

10 m
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Soil Profile

Jose N. Gómez Sáenz, PE, D.GE, F.ASCE

How Do We Plan a Geotechnical Exploration?
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Triaxial Tests
Fine Soils

Strength Envelopes
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Geotechnical Parameters and Soil Profile

http://www.geotechdata.info/geotest/cone-pressuremeter-test.html Jose N. Gómez, PE, D.GE, F.ASCE
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Professor Ralph B. Peck

Less is More …

“If you can’t reduce a difficult engineering problem to just one 8-1/2 x 11 sheet of
Paper, you will probably never understand it.” - Peck

If you cannot reduce a difficult engineering problem to just 8 1/2 x 11-inch sheet of paper, you will probably never understand it. Ralph B. Peck
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Building Foundations- Excavations and GWT

https://www.groundwatereng.com/blog/2016/03/dewatering-for-basement-constructionhttps://www.skypumpsest.com/page_english.php?id=2

Jose N. Gómez, PE, D.GE, F.ASCE

Ideal Conditions? ??

Hussin, Baquerizo and Cook, “Basements On The Beach”, ASCE-GEOSTRATA, July//August 2019

Jose N. Gómez, PE, D.GE, F.ASCE
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GWT Handling – Dewatering in Granular Soils

Jose N. Gómez, PE, D.GE, F.ASCE

Well Points / Deep Wells
Deep Wall

(Reduce Hyd. Gradient)

Design Outline
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Figure 2. Confined and unconfined aquifer characteristics 
(National Groundwater Association, 2019).

JNG 09/10/09
H(ft) ho(ft) Wexc Lexc ro R(ft) k cm/sec k ft/min A=(H-ho) B=(H+ho) C=(R+ro) D=(R-ro) Q ft3/min Q gpm Observations
18.5 5 125 200 89 300 0.00092 0.0018 13.5 23.5 389 211 1.67 12 HA-1
18.5 5 125 200 89 300 0.00553 0.0109 13.5 23.5 389 211 10.01 75 HA-2
18.5 5 125 200 89 300 0.00018 0.0004 13.5 23.5 389 211 0.33 2 HA-3
18.5 5 125 200 89 300 0.00435 0.0086 13.5 23.5 389 211 7.87 59 Average In Situ Perms
18.5 5 125 200 89 300 0.0075 0.0148 13.5 23.5 389 211 13.57 102 Pumping Test
18.5 5 125 200 89 300 0.00486 0.0096 13.5 23.5 389 211 8.80 66 Average All

πk H²-ho² R/ro log(R/ro)

18.5 5 125 200 89 300 0.00435 0.0086 0.026895 317.25 3.36 0.53 7.04 53 Average In Situ Perms
18.5 5 125 200 89 300 0.0075 0.0148 0.04637 317.25 3.36 0.53 12.14 91 Pumping Test
18.5 5 125 200 89 300 0.00486 0.0096 0.030048 317.25 3.36 0.53 7.87 59 Average All

Q=1.57k( A*B*C)/D  "Darcy's law formula"
k=cm/sec x 1.968 to get ft/min
Units: ft3/min, x 7.5 to get gpm
H= Aquifer Thickness (ft)
ho= Drawdown (ft)-From the bottom of the aquifer
Wexc= Width of Excavation (ft)        Excavation
Lexc= Length of Excavation (ft)
ro= Average radious of exc. bottom 
      (SGRT W*L/π) - ft
k= Coeficient of Permeability (cm/sec)

Note: This analytical method allows to estimate the approximately flow (Q) required to dewatering a site with geometry
         W x L, and drawdown ho.

Ref.: Ground Control and Improvement.
        Petros P. Xanthakos, et al.
        1994 (Wiley)

NOTES: 1. Total System Capacity: 65 gpm
2. Single WP or Eductor Capacity: 1.0 gpm
3. Total System Length: 650 lft (200'x125')
4. Minimum WPs or Eductors Required: 65 units @ 10' centers

Well Formula, Exc. as Large Circular WellWell Formula

Drawdown Flow Computation Clay at 8 Mt BGS (26.2 FEET BGS) Project No. 

H

ho

Aquifer, k

GWT

Drawdown 

Impervious Barrier

Estimation of Total System Discharge Capacity
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Poor Dewatering Outcome

Jose N. Gómez, PE, D.GE, F.ASCE

Q. Discharge

GWT-Drawdown Simulation

Well Point and Sheet Pile Wall Systems
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NASA Gantry Impact Basin - 2014

NASA Gantry Impact Basin - 2014
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SPW-Design Considerations
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When Things Go South
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Jose N. Gómez, PE, D.GE, F.ASCE

GWT Handling – Controlling Uplift Forces in Granular Soils

Bottom/Basement Slab
Resists  Uplift Force

Walls Embedded in 
Impervious Layer

15 m

NF 2.5 m

Case History of 15-Meter Deep Vault Excavation
“Excavación cajón como estructura para el manejo de carbón: diseño, construcción y 
comportamiento”. XI Jornadas Geotécnicas de la Ingeniería Colombiana (SCI), 2001.

6.5 – 10.0 lt/sec
12,000 m3/day; 85K People31

 m

Jose N. Gómez Sáenz, PE, D.GE, F.ASCE

17 Deep Wells
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Hussin, Baquerizo and Cook, “Basements On The Beach”, ASCE-GEOSTRATA, July//August 2019

Ground Improvement
Soil Mixing Plug Construction

Jose N. Gómez Sáenz, PE, D.GE, F.ASCE

Generalized Stratigraphy of South Florida

Jose N. Gómez Sáenz, PE, D.GE, F.ASCE

AUGERCAST PILES - SOUTH FLORIDA EXPERIENCE
By Rudolph P. Frizzi, P.E. and Matthew E. Meyer, P.E.

Members, ASCE. (2000)
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1 Soil Mixing - Plug

2 2

1

33
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2 Sheet Pile Wall

3 Auger Cast Piles

4 Excavation

S
a

L
R

S
a

S
a

L
R

Basement Excavation Sequence

Jose N. Gómez Sáenz, PE, D.GE, F.ASCE

Oceana Bal-Harbour, 
Fort Lauderdale, FL

Hussin, Baquerizo and Cook, “Basements On The Beach”,
ASCE-GEOSTRATA, July//August 2019

Jose N. Gómez Sáenz, PE, D.GE, F.ASCE
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Conclusions
• When High GWT and Granular Soils with high permeability, hydrostatic uplift

pressures are a geotechnical and structural problem.

• GWT drawdown systems could be impractical in situations with presence of
adjacent structures.

• Soil mixing plugs together with an appropriate perimetric pre-excavated wall
creates a “bathtub” structure supported with piles to control uplift pressure,
as an option in coastal plain geologies.

Thank You
Jose N. Gómez, PE, D.GE, F.ASCE

ASCE Palm Beach Chapter
Lantana, August 9, 2022
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