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ABSTRACT 

In the first part of this article, the modulus and unconfined compression strength of Intermediate Geo-Materials (IGM) is 

discussed. A distinction is made between the modulus of the intact IGM EI and the modulus of the IGM mass EM as well 

as the unconfined compression strength of the intact IGM quI and the unconfined compression strength of the IGM mass

quM. In the second part, the pressuremeter (PMT) test parameters are discussed to show that the PMT does measure the

IGM mass values. In the third part of this article, the axial capacity of bored piles in IGM is discussed, including the 

ultimate side friction fu and the ultimate bearing pressure pu. A database of instrumented load tests is assembled from

publicly available documents, and these two parameters, fu and  pu, are correlated with the pressuremeter limit pressure

pL. Then, the French guidelines to estimate fL and pu in IGM using pL are evaluated using the database.

RESUME 

Dans la première partie de cet article, on discute du module et de la résistance à la compression simple des géomatériaux 

intermédiaires (IGM). Une distinction est faite entre le module de l'IGM intact EI et le module du massif IGM  EM ainsi 

que la résistance à la compression simple de l'IGM intact 𝑞𝑢𝐼 et la résistance à la compression simple de la massif IGM

𝑞𝑢𝑀. Dans la deuxième partie, on discute des paramètres d'essai du pressiomètre (PMT) pour montrer que le PMT mesure

les valeurs du massif IGM. Dans la troisième partie, on discute de la capacité axiale des pieux forés en IGM , y compris 

le frottement latéral ultime fu et la pression portante ultime pu. Une base de données d‘essais de chargement  sur pieux 

instrumentés est assemblée à partir de documents accessibles au public, et ces deux paramètres, fu et pu, sont corrélés avec 

la pression limite pressiométrique  pL. Ensuite, les règles francaises pour estimer fu et pu dans les IGM en utilisant pL sont 

évaluées à l'aide de la base de données. 

Keywords: Intermediate Geo-Materials (IGM); Pressuremeter (PMT); Deep Foundation; Shallow Foundation; SPT N. 

1. Introduction

Intermediate GeoMaterials or IGM are intermediate

between strong soils and weak rocks. IGM straddle the 

fields of soil mechanics and rock mechanics. This creates 

a problem as both fields do not use the same approaches 

to model the behavior of the material. For example, the 

consolidation theory exists in soil mechanics, but 

elasticity dominates in rock mechanics. Also soil strength 

is modeled differently in soils and in rocks. This paper 

addresses the difference between intact and mass 

parameters of IGM and follows by studying and making 

recommendations on the ultimate friction and ultimate 

point pressure of drilled shafts versus pressuremeter limit 

pressure.  

2. IGM definition

IGMs vary widely, spanning from highly compacted

sand and gravel to firm tills, to less dense sandstones, 

weathered limestone, and weathered granite. Typically, 

they exhibit Standard Penetration Test (SPT) N values 

between 50 and 200 blows per 0.3 m, uniaxial 

compressive strengths between 500 to 5000 kPa, and 

pressuremeter limit pressures between 2.5 and 50 MPa. 

These values were obtained from O’Neill (1996) and 

associated correlations. A distinction is made between 

the intact IGM parameter (modulus EI  or unconfined

compression strength quI) and the IGM mass parameter

(modulus EM or unconfined compression strength quM).

According to O’Neill (1996), IGM can be classified in 

three categories:  

1. IGM Category 1 are argillaceous geomaterials,

including heavily over-consolidated hard clays, clay

shales, claystone, siltstone, saprolites, mudstones.

The unconfined compressive strength (quI) of these

materials typically falls between 500 and 5000 kPa

and demonstrates a tendency for significant strength

reduction upon exposure to water and to smearing

when drilled.

2. IGM Category II are calcareous geomaterials

including limestone, limerock and argillaceous
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geomaterials not prone to smearing when drilled. 

Category two is distinguished from category one by 

experiencing a compression strength loss of less than 

40% of the original quI after being exposed to water 

for three days at 350 kPa confining pressure. 

3. IGM Category III are highly compact granular 

geomaterials, including residual rock fragments, 

fully decomposed rock, and glacial till. Standard 

Penetration Test (SPT) values typically range 

between 50 and 100 blows per 0.3 meters.  

Some elementary rock mass indices can be useful in 

describing IGM. They are the Recovery Ratio (RR %) 

defined as the length of core recovered divided by the 

length cored expressed as a percentage, and the Rock 

Quality Designation (RQD %) defined as the cumulative 

length of core segments longer than 0.1 m divided by the 

length cored expressed as a percentage; therefore, RQD 

is always less or equal to RR. The Rock Mass Rating 

(RMR, Bieniawski 1989) is a more advanced rock mass 

index. It is a value between 0 and 100 equal to the sum of 

ratings for several indicators of rock mass features and 

properties. These indicators include unconfined 

compression strength of the rock substance (𝑞𝑢𝐼), RQD, 

joint spacing, joint condition, joint orientation, and 

ground water condition; therefore, RMR is always larger 

than RQD. 

The tests involved to characterize the properties of 

IGMs are laboratory tests and in situ tests among which 

is the pressuremeter. The smaller scale laboratory tests 

such as the unconfined compression test define the intact 

IGM parameters while the pressuremeter, the flat jack 

test, (Deklotz and Boisen 1970), the plate test 

(Bieniawski 1978) and the Radial Jacking Test (RJT) also 

known as the Goodman Jack Test (Goodman et al. 1968) 

define the IGM mass parameters. This is based on the 

volume of material tested with the laboratory test 

involving a volume of about 0.0007 m3 and the in-situ 

test about 1 m3 or 1500 times more IGM mass volume. 

3. Modulus and strength of IGM: intact and 
mass values 

Modulus. The modulus of the rock/IGM substance or 

intact rock/IGM, EI, ranges from 2000 MPa to 100000 

MPa with concrete at about 30000 MPa. The ratio 

between the modulus EI and the unconfined compression 

strength quI of the intact rock/IGM ranges from 150 to 

600 with the lower values for the softer rock/IGMs, like 

shales and sandstones.  

The tensile strength of intact rock/IGMs ranges from 

1 MPa to 15 MPa with the lower values for softer 

rock/IGMs like shale. The shear strength of intact 

rock/IGM leads to cohesion intercepts in the range of 5 

to 40 MPa and friction angles from 30 to 50 degrees. So, 

the major difference in strength parameters between IGM 

and soils is the cohesion, not the friction angle. 

Correlations between the ratio of the rock/IGM mass 

modulus EM  over the intact rock/IGM modulus EI and 

rock mass indices have been attempted (Figs. 1 and 2). 

Fig. 1 shows EM/EI as a function of RQD and Fig. 2 

shows EM/EI as a function of RMR. As can be seen in 

both figures, the trend is clear, but so is the scatter. The 

regression equations in those figures are: 

𝐸𝑀

𝐸𝐼
= 0.0156 × 100.0169𝑅𝑄𝐷%

 based on 174 data 

records (Fig. 1) 
                                 (1) 

𝐸𝑀

𝐸𝐼
= 0.0237 × 100.0191𝑅𝑀𝑅

 based on 98 data records 

(Fig. 2)                                                 (2) 

 

 
Figure 1. Ratio of rock mass modulus to intact rock modulus 

vs. RQD based on 174 data records (after Zhang and Einstein 

2004).  

 
Figure 2. Ratio of rock mass modulus to intact rock modulus 

vs. RMR based on 98 data records (after Galera et al. 2007).  

Strength. Zhang (2016) correlated the ratio quM/quI 

of the unconfined compressive strength of the rock/IGM 

mass over the unconfined compressive strength of the 

intact rock/IGM with the ratio EM/EI of the modulus of 

the rock/IGM mass over the modulus of the intact 

rock/IGM. The value of quM was obtained from triaxial 

tests on large, jointed rock mass specimens. He proposed:  

𝑞𝑢𝑀

𝑞𝑢𝐼
= (

𝐸𝑀

𝐸𝐼
)𝛼                                                                         (3) 

Where α ranges from 0.5 to 1 and averages 0.7. Other 

correlations have been attempted between the ratio 

quM/quI and RQD such as: 

𝑞𝑢𝑀

𝑞𝑢𝐼
=  

10𝑅𝑄𝐷/86

18
  based on Eq.1 and 3 combined       (4) 

and  
𝑞𝑢𝑀

𝑞𝑢𝐼
= 𝑒(𝑅𝑀𝑅−100)/15 based on Ván and Vásárhelyi 

(2009)                                                                                   (5) 

Fig. 3 shows three recommendations correlating the 

ratio quM/quI with RQD. 
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Figure 3. Ratio of rock mass modulus to intact rock modulus 

vs. RQD from recommendations by Zhang (2010), AASHTO 

(1996), Kulhawy and Goodman (1987).  

Images and figures may be one or two columns wide (80 

and 170 mm respectively). 

 

Note that the strength equation describing the failure 

envelope of rock masses and of soil masses are different. 

IGM being intermediate materials leads to presenting the 

two equations. The strength of rock masses is influenced 

by the confinement stress σ3 at depth z. This leads to 

Hoek (1994) strength equation for rocks which also 

recognizes the curvature of the strength envelope: 

𝜎1 = 𝜎3 + 𝑞𝑢𝐼(𝑚𝑏
𝜎3

𝜎𝐶𝐼
+ 𝑠)𝛼                                            (6) 

Where σ1 and σ3 are the major and minor principal 

stresses on the rock mass element, 𝑞𝑢𝐼 is the intact rock 

unconfined compression strength, and mb, s and a define 

the curvature of the strength envelope. By comparison 

the Mohr Coulomb strength equation for soils is 

𝜎1 = 𝜎3 (
1+𝑠𝑖𝑛𝜑′

1−𝑠𝑖𝑛𝜑′
) +

2𝑐′𝑐𝑜𝑠𝜑′

1−𝑠𝑖𝑛𝜑′
                                              (7) 

4. Pressuremeter values in IGM 

The PMT (Briaud, 2023), because of the large volume 

of material tested, is more representative of the mass 

modulus and mass strength values. The range of PMT 

modulus and limit pressure for IGM is proposed and 

estimated as presented in Table 1. 

Table 1. Range of PMT modulus and limit pressure in 

IGM 

PMT 

Modulus 

(MPa) 

PMT Limit 

Pressure 

(MPa) 

IGM Type 

35 to 140 2.5 to 10 
Low Strength 

IGM 

140 to 420 10 to 30 
Moderate 

Strength IGM 

420 to 770 30 to 55 
High Strength 

IGM 

 

The fact that the PMT stresses a much larger volume 

of IGM than typical laboratory tests can be demonstrated 

by comparing the PMT modulus to the modulus obtained 

from unconfined compression tests on intact IGM. Fig. 4 

shows the ratio of the PMT modulus (𝐸𝑃𝑀𝑇) over the 

modulus obtained from unconfined compression tests on 

intact IGM cores (𝐸𝐼(𝑈𝐶)) versus the RQD (Isik et al. 

(2008)). Fig. 4 also shows the relationship between the 

rock mass modulus EM and the intact rock modulus 

(EI(UC)) versus RQD (%) developed by Zhang and 

Einstein (2004). 

 
Figure 4. Correlation between EPMT/EI(UC) vs. RQD (%). 

(After Isik et al. 2008).  

A comparison between the modulus obtained from 

plate load tests (EPLT) and from the PMT (EPMT)  in soils 

and IGM is shown on Fig. 5 (Cheshomi and Khalili, 

2024). The regression equation is close to a one to one 

relationship and the R2 is reasonable at 0.812.  The plate 

was a rigid circular steel plate with a diameter of 0.30 m. 

 
Figure 5. Correlation between EPMT − EM (After Cheshomi 

and Khalili 2024). 

The Standard Penetration test is a very common test 

in North and South America, however the correlation 

between the pressuremeter modulus EPMT and the 

Standard Penetration Test blow count NSPT (Fig. 6) 

shows significant scatter. Fig. 6 is based on 172 data 

points gathered from various open literature sources. 

Data were selected from a variety of geomaterials 

including clay, sand, clayey sand, silty sand, silty clay, 

shale, limestone, alluvium, weathered rock, weathered 

schist, and dense weathered granite. The data for the 

EPMT − 𝑆𝑃𝑇 𝑁 plot in Fig. 6 and for the EPMT − pL plot 

in Fig. 7 were collected using the following references: 

(Baguelin (1978), Birid (2015), Colins (2016), 

Drumright and Barnard (2018), Tarawneh et al. (2018), 

Samtani (2020), Zaki et al. (2020). While Fig. 6 shows a 

definite trend, the correlation exhibits a relatively low 𝑅2 

of 0.186. As such, obtaining an IGM modulus from an 

SPT test is not a preferred choice. 
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Figure 6. Correlation between EPMT − SPT N (After 

Cheshomi and Khalili, 2024). 

Fig. 7 presents a correlation between the PMT 

modulus EPMT and the PMT limit pressure pL for IGM, 

soils and rocks. A total of 360 sets of data were collected. 

As can be seen, the correlation is more scattered for IGM 

than for soils. 

 
Figure 7. Correlation between EPMT − p

L
. 

5. Shallow foundation design 

The ultimate bearing capacity criterion is usually not the 

controlling factor for footings on IGM; nevertheless, it 

seems reasonable to use quM as the safe foundation 

pressure psafe in the simpler case of a shallow footing on 

flat ground. This comes from the ultimate bearing 

pressure of clays pu by Skempton equation (Briaud 2023) 

compared to the undrained shear strength of that clay. 

𝑝𝑠𝑎𝑓𝑒 =
𝑝𝑢

3
≈ 𝑞𝑢𝑀 ≈

𝑝𝐿

3
                                                      (8) 

Where 𝑝𝐿  is the pressuremeter limit pressure. The 

elastic equation for the settlement s is: 

𝑠 = 𝐼(1 − 𝜐2)
𝑝𝐵

𝐸𝑀
                                                                 (9) 

Where 𝐼 is a shape factor (Briaud, 2023), ν is 

Poisson’s ratio, p is the average pressure under the 

shallow foundation, B is the width of the shallow 

foundation, and 𝐸𝑀 is the rock mass modulus. 

Consolidation is rarely the controlling settlement 

phenomenon however creep settlement over 75 years of 

sustained loading may double the value from Eq. 9. The 

allowable bearing pressure for shallow foundations on 

rock/IGM varies from 1 to 10 MPa. 

 

 

6. Deep Foundation Design 

The most common deep foundations in IGM and rock 

are drilled shafts. The ultimate friction stress at the 

interface between the IGM and the concrete is called 𝑓𝑢 

while the ultimate point pressure at the bottom of the 

drilled shaft is 𝑝𝑢. A search of publications in the public 

domain allowed us to assemble a database of 38 

instrumented load tests in IGM; it yielded 231 values of 

fu and 45 values of 𝑝𝑢. Generally, the drilled shafts were 

pushed to sufficient movement to develop the ultimate 

friction fu. Sometimes, the downward movement of the 

drilled shaft was insufficient to reach the ultimate point 

pressure pu. In this case, and if the point pressure versus 

point movement curve showed enough curvature, a 

hyperbolic extrapolation was performed to obtain the 

asymptotic pu value (open circles in Figs. 9 and 10). If the 

point pressure versus point movement curve showed very 

little curvature, no extrapolation was performed and the 

maximum pressure reached was kept (solid dots with an 

upward arrow in Figs. 9 and 10). For each 𝑓𝑢 or 𝑝𝑢 value, 

corresponding IGM strength parameters were sought 

including 𝑞𝑢𝐼, the unconfined compression strength of 

the intact IGM.  

 

The authors are of the opinion that the pressuremeter 

(PMT) is one of the best tools to obtain useful parameters 

for the design of deep foundations in IGM. For that 

reason, an effort was made to generate plots of 𝑓𝑢 vs 𝑝𝐿  

and 𝑝𝑢 vs 𝑝𝐿  where 𝑝𝐿  is the PMT limit pressure. Because 

no PMT data was associated with any of the load tests 

collected, estimates of the limit pressure were obtained 

from the values of 𝑞𝑢𝐼 using the correlation developed by 

Briaud (1992). 

𝑞𝑢𝐼(𝑘𝑃𝑎) = 1.34(𝑝𝐿(𝑘𝑃𝑎))0.75  

or 𝑝𝐿(𝑘𝑃𝑎) = 0.677(𝑞𝑢𝐼(𝑘𝑃𝑎))1.33                               (10) 

Then the plots of 𝑓𝑢 vs. 𝑝𝐿  and 𝑝𝑢 vs. 𝑝𝐿  could be 

generated as shown in Figs. 8 and 9. The mean regression 

equations are: 

𝑓𝑢(𝑀𝑃𝑎) = 0.0818(𝑝𝐿(𝑀𝑃𝑎))0.538 (11) 

𝑝𝑢(𝑀𝑃𝑎) = 2.14(𝑝𝐿(𝑀𝑃𝑎))0.399 (12) 

In each graph, the best fit regression is indicated and 

bounds at +/- one standard deviation are identified. It 

seems reasonable to suggest that the equation for the line 

corresponding to minus one standard deviation could be 

used in design. 

Ultimate friction stress (IGM)  

𝑓𝑢(𝑀𝑃𝑎) = 0.0362𝑝𝐿(𝑀𝑃𝑎)0.538                                 (13) 

Ultimate point pressure (IGM) 

𝑝𝑢(𝑀𝑃𝑎) = 1.140𝑝𝐿(𝑀𝑃𝑎)0.401 (14) 
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Figure 8. Ultimate friction stress versus pressuremeter limit 

pressure. 

 
Figure 9. Ultimate point pressure versus pressuremeter limit 

pressure. 

The zone in Figs 8 and 9 associated with the range of 

pL values for IGM (2.63 to 56.2 MPa) and bounded by 

the +/- one standard deviation regression lines was 

further studied to try to identify factors impacting the 

range of ultimate side friction and ultimate point pressure 

within that zone. Using RQD and RMR turned out to be 

unsuccessful. The only factor which could be reasonably 

correlated with, was the extent of weathering of the IGM. 

Highly weathered IGM would fit in the lower third of that 

zone with moderately weathered IGM in the middle and 

slightly weathered IGM in the top third. 

The French guidance document (AFNOR, 2013) 

provides steps to estimate the ultimate side shear stress 

fu. The steps include categorizing the soil and IGM 

material into five groups, then selecting the pile type, 

then choosing the appropriate design curve, then reading 

fu corresponding to the PMT limit pressure pL on that 

curve. The three curves are Q3 for chalk, Q4 for marl and 

marly limestone, and Q5 for weathered rock. This 

document also gives the ultimate point pressure pu as : 

𝑝𝑢 = 𝑘𝑝 𝑝𝐿 +  𝛾𝑑                                                              (15) 

Where 𝑘𝑝 is the PMT bearing capacity factor, γ is the 

soil total unit weight, and d is the depth of embedment of 

the pile. The value of 𝑘𝑝 in Eq. 15 for most IGM in the 

guidelines is 1.45. The curves corresponding to the 

equations in those recommendations are presented in Fig. 

10 and 11 along with the data collected. 

 
Figure 10. Evaluation of existing guidelines to predict the 

ultimate point pressure of drilled shafts based on the limit 

pressure pressuremeter 𝑝𝐿. 

 
Figure 11. Evaluation of existing guidelines to predict the 

ultimate side shear stress of drilled shafts based on the 

pressuremeter limit pressure 𝑝𝐿 . 

7. Conclusion 

The pressuremeter is one of the best and economical 

tools to obtain IGM properties suitable to predict 

foundation behavior. Among the reasons are that the 

volume of IGM mobilized during the PMT test is large 

compared to laboratory tests, that the PMT test is not 

unlike a load test, and that the PMT gives IGM properties 

over a large range of strains and stresses. Since the IGM 

properties that matter in foundation behavior prediction 

are those of the IGM mass and not those of the IGM intact 

material, the PMT is recommended. 

The modulus of the IGM mass 𝐸𝑀 tends to be smaller 

too much smaller than the modulus of the intact IGM 𝐸𝐼 . 

The ratio 𝐸𝑀/𝐸𝐼  is documented by using data from rocks. 

It is found that 𝐸𝑀/𝐸𝐼  increases from 0.01 to 1 when RQD 

increases from 0 to 100% and from 0.05 to 1 when RMR 

increases from 20 to 100%. 

The ratio of the PMT modulus over the unconfined 

compression test modulus is also shown to decrease with 

RQD yet compares very closely with the plate test 

modulus. The correlation between the PMT modulus and 

the SPT blow count is scattered and it is not 

recommended to use N to obtain a modulus except as a 

very crude preliminary estimate. A comparison between 

PMT modulus and limit pressure is presented and a PMT 

parameter-based IGM classification is suggested.  

Drilled shafts are typically the deep foundation of 

choice in IGM. A database of instrumented load tests on 

drilled shafts where the side load and point load were 

measured separately was assembled. As a result, 38 

instrumented load tests in IGM were organized and 
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analyzed; it yielded 231 values of the ultimate side 

friction fu and 45 values of the ultimate point pressure 

𝑝𝑢. For each 𝑓𝑢 or 𝑝𝑢 value, corresponding IGM strength 

parameters were sought including 𝑞𝑢𝐼, the unconfined 

compression strength of the intact IGM, and N, the SPT 

blow count. Correlations between 𝑞𝑢𝐼 and 𝑝𝐿  were used 

to create a plot of 𝑓𝑢 and 𝑝𝑢 versus 𝑝𝐿 . Regression 

equations are presented. The data is compared to current 

recommendations for strong soils in AFNOR (2013). The 

comparison shows that the guidelines tend to 

overestimate 𝑝𝑢 and underestimate 𝑓𝑢. 

References 

• American Association of State Highway 

Officials. Standard specifications for highway 

bridges. Vol. 11. American Association of State 

Highway Officials, 1973. Available at: 

[https://www.researchgate.net/profile/Nabeel_Al

Bayati2/publication/315114309_AASHTO_Stan

dard_Specifications_For_Highway_Bridge_1996

/data/58cb1cd392851c31f6552333/AASHTO-

Standard-Specifications-For-Highway-Bridge-

1996.pdf] 

• Baguelin, François. "The pressuremeter and 

foundation engineering." Trans. Tech. 

Publications (1978). ISBN-13: 978-0878490196 

• Bieniawski, Zdzisław Tadeusz. Engineering rock 

mass classifications: a complete manual for 

engineers and geologists in mining, civil, and 

petroleum engineering. John Wiley & Sons, 1989. 

ISBN-10: 0471601721 

• Bieniawski, Z. T. "Determining rock mass 

deformability: experience from case histories." In 

International journal of rock mechanics and 

mining sciences & geomechanics abstracts, vol. 

15, no. 5, pp. 237-247. Pergamon, 1978. 

https://doi.org/10.1016/0148-9062(78)90956-7 

• Birid, Kedar C. "Interpretation of pressuremeter 

tests in rock." In Proceedings of the International 

Symposium for the 60th Anniversary of the 

pressuremeter (ISP7-PRESSIO 2015), 

Hammamet, Tunisia, pp. 289-299. 

2015.(Available at: 

[https://www.researchgate.net/profile/Kedar-

Birid2/publication/282071134_Interpretation_of

_pressuremeter_tests_in_rock/links/56a1a00008a

e984c4498f118/Interpretation-of-pressuremeter-

tests-in-rock.pdf] 

• Bozbey, Ilknur, and Ergun Togrol. "Correlation of 

standard penetration test and pressuremeter data: 

a case study from Istanbul, Turkey." Bulletin of 

engineering geology and the environment 69 

(2010):505-515. 

http://dx.doi.org/10.1007/s10064-009-0248-4 

• Briaud, Jean-Louis. Geotechnical engineering: 

unsaturated and saturated soils. John Wiley & 

Sons, 2023. ISBN 9781119788713] (Available at: 

[https://books.google.com/books?hl=en&lr=&id

=dgTLEAAAQBAJ&oi=fnd&pg=PA1&dq=7.%

09Briaud,+J.+L.+(2023).+Geotechnical+enginee

ring:+unsaturated+and+saturated+soils.+John+

Wiley+%26+Sons&ots=3acWWKLGQv&sig=R

r0moa8gEzbX1LI244o1DolLNY#v=onepage&q

=7.%09Briaud%2C%20J.%20L.%20(2023).%20

Geotechnical%20engineering%3A%20unsaturate

d%20and%20saturated%20soils.%20John%20W

iley%20%26%20Sons&f=false] 

• Briaud, J.-L. The Pressuremeter. Rotterdam; 

Brookfield: A.A. Balkema, 1992. (Available at: 

[https://catalog.library.tamu.edu/Record/in00001

392384] 

• Brown, Dan A., John P. Turner, Raymond J. 

Castelli, and P. B. Americas. Drilled shafts: 

Construction procedures and LRFD design 

methods. No. FHWA-NHI-10-016. United States. 

Federal Highway Administration, 2010. 

https://rosap.ntl.bts.gov/view/dot/40746 

• Canadian Geotechnical Society. Canadian 

Foundation Engineering Manual. 4th ed. 

Richmond, BC: BiTech Publishers Ltd., 2006. 

ISBN-978-0-920505-28-1 

• Cheshomi, Akbar, and Mohammad Ghodrati. 

"Estimating Menard pressuremeter modulus and 

limit pressure from SPT in silty sand and silty clay 

soils. A case study in Mashhad, Iran." 

Geomechanics and Geoengineering 10, no. 3 

(2015):194-202. 

https://doi.org/10.1080/17486025.2014.933894 

• Chiang, Y. C., and Y. M. Ho. "Pressuremeter 

method for foundation design in Hong Kong." In 

Proceedings of the Sixth Southeast Asian 

Conference on Soil Engineering, pp. 31-42. 1980. 

Available at: 

[https://scholar.google.com/scholar?hl=en&as_sd

t=0%2C44&q=Chiang%2C+Y.+C.%2C+%26+H

o%2C+Y.+M.+%281980%2C+May%29.+Pressu

remeter+method+for+foundation+design+in+Ho

ng+Kong.+In+Proceedings+of+the+Sixth+South

east+Asian+Conference+on+Soil+Engineering+

%28pp.+31-42%29.&btnG= 

• Collins, Rodney. "In Situ Testing and its 

Application to Foundation Analysis in Fine-

Grained Unsaturated Soils." (2016). (Available at: 

[https://core.ac.uk/download/pdf/215262285.pdf] 

• Coon, R. F., and A. H. Merritt. Predicting in situ 

modulus of deformation using rock quality 

indexes. West Conshohocken: ASTM 

International, 1970. (Available at: 

[https://scholar.google.com/scholar?hl=en&as_sd

t=0%2C44&q=14.%09Coon%2C+R.+F.%2C+%

26+Merritt%2C+A.+H.+%281970%29.+Predicti

ng+in+situ+modulus+of+deformation+using+roc

k+quality+indexes.+West+Conshohocken%3A+

ASTM+International&btnG=] 

• Deklotz, E. J., and B. P. Boisen. "Development of 

equipment for determining deformation modulus 

and in-situ stress by means of large flat jacks." 

ASTM Special Technical Publication 477 (1970): 

117-125. (Available at: 

[https://scholar.google.com/scholar?hl=en&as_sd

t=0%2C44&q=15.%09Deklotz%2C+E.+J.%2C+

%26+Boisen%2C+B.+P.+%281970%29.+Devel

opment+of+equipment+for+determining+deform

https://www.researchgate.net/profile/Nabeel_AlBayati2/publication/315114309_AASHTO_Standard_Specifications_For_Highway_Bridge_1996/data/58cb1cd392851c31f6552333/AASHTO-Standard-Specifications-For-Highway-Bridge-1996.pdf
https://www.researchgate.net/profile/Nabeel_AlBayati2/publication/315114309_AASHTO_Standard_Specifications_For_Highway_Bridge_1996/data/58cb1cd392851c31f6552333/AASHTO-Standard-Specifications-For-Highway-Bridge-1996.pdf
https://www.researchgate.net/profile/Nabeel_AlBayati2/publication/315114309_AASHTO_Standard_Specifications_For_Highway_Bridge_1996/data/58cb1cd392851c31f6552333/AASHTO-Standard-Specifications-For-Highway-Bridge-1996.pdf
https://www.researchgate.net/profile/Nabeel_AlBayati2/publication/315114309_AASHTO_Standard_Specifications_For_Highway_Bridge_1996/data/58cb1cd392851c31f6552333/AASHTO-Standard-Specifications-For-Highway-Bridge-1996.pdf
https://www.researchgate.net/profile/Nabeel_AlBayati2/publication/315114309_AASHTO_Standard_Specifications_For_Highway_Bridge_1996/data/58cb1cd392851c31f6552333/AASHTO-Standard-Specifications-For-Highway-Bridge-1996.pdf
https://www.researchgate.net/profile/Nabeel_AlBayati2/publication/315114309_AASHTO_Standard_Specifications_For_Highway_Bridge_1996/data/58cb1cd392851c31f6552333/AASHTO-Standard-Specifications-For-Highway-Bridge-1996.pdf
https://cir.nii.ac.jp/crid/1571417125260488704
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=%E2%80%A2%09Bieniawski%2C+Zdzis%C5%82aw+Tadeusz.+Engineering+rock+mass+classifications%3A+a+complete+manual+for+engineers+and+geologists+in+mining%2C+civil%2C+and+petroleum+engineering.+John+Wiley+%26+Sons%2C+1989.+ISBN-10%3A+0471601721&btnG=
https://doi.org/10.1016/0148-9062(78)90956-7
https://www.researchgate.net/profile/Kedar-Birid2/publication/282071134_Interpretation_of_pressuremeter_tests_in_rock/links/56a1a00008ae984c4498f118/Interpretation-of-pressuremeter-tests-in-rock.pdf
https://www.researchgate.net/profile/Kedar-Birid2/publication/282071134_Interpretation_of_pressuremeter_tests_in_rock/links/56a1a00008ae984c4498f118/Interpretation-of-pressuremeter-tests-in-rock.pdf
https://www.researchgate.net/profile/Kedar-Birid2/publication/282071134_Interpretation_of_pressuremeter_tests_in_rock/links/56a1a00008ae984c4498f118/Interpretation-of-pressuremeter-tests-in-rock.pdf
https://www.researchgate.net/profile/Kedar-Birid2/publication/282071134_Interpretation_of_pressuremeter_tests_in_rock/links/56a1a00008ae984c4498f118/Interpretation-of-pressuremeter-tests-in-rock.pdf
https://www.researchgate.net/profile/Kedar-Birid2/publication/282071134_Interpretation_of_pressuremeter_tests_in_rock/links/56a1a00008ae984c4498f118/Interpretation-of-pressuremeter-tests-in-rock.pdf
http://dx.doi.org/10.1007/s10064-009-0248-4
https://books.google.com/books?hl=en&lr=&id=dgTLEAAAQBAJ&oi=fnd&pg=PA1&dq=7.%09Briaud,+J.+L.+(2023).+Geotechnical+engineering:+unsaturated+and+saturated+soils.+John+Wiley+%26+Sons&ots=3acWWKLGQv&sig=Rr0moa8gEzbX1LI244o1DolLNY#v=onepage&q=7.%09Briaud%2C%20J.%20L.%20(2023).%20Geotechnical%20engineering%3A%20unsaturated%20and%20saturated%20soils.%20John%20Wiley%20%26%20Sons&f=false
https://books.google.com/books?hl=en&lr=&id=dgTLEAAAQBAJ&oi=fnd&pg=PA1&dq=7.%09Briaud,+J.+L.+(2023).+Geotechnical+engineering:+unsaturated+and+saturated+soils.+John+Wiley+%26+Sons&ots=3acWWKLGQv&sig=Rr0moa8gEzbX1LI244o1DolLNY#v=onepage&q=7.%09Briaud%2C%20J.%20L.%20(2023).%20Geotechnical%20engineering%3A%20unsaturated%20and%20saturated%20soils.%20John%20Wiley%20%26%20Sons&f=false
https://books.google.com/books?hl=en&lr=&id=dgTLEAAAQBAJ&oi=fnd&pg=PA1&dq=7.%09Briaud,+J.+L.+(2023).+Geotechnical+engineering:+unsaturated+and+saturated+soils.+John+Wiley+%26+Sons&ots=3acWWKLGQv&sig=Rr0moa8gEzbX1LI244o1DolLNY#v=onepage&q=7.%09Briaud%2C%20J.%20L.%20(2023).%20Geotechnical%20engineering%3A%20unsaturated%20and%20saturated%20soils.%20John%20Wiley%20%26%20Sons&f=false
https://books.google.com/books?hl=en&lr=&id=dgTLEAAAQBAJ&oi=fnd&pg=PA1&dq=7.%09Briaud,+J.+L.+(2023).+Geotechnical+engineering:+unsaturated+and+saturated+soils.+John+Wiley+%26+Sons&ots=3acWWKLGQv&sig=Rr0moa8gEzbX1LI244o1DolLNY#v=onepage&q=7.%09Briaud%2C%20J.%20L.%20(2023).%20Geotechnical%20engineering%3A%20unsaturated%20and%20saturated%20soils.%20John%20Wiley%20%26%20Sons&f=false
https://books.google.com/books?hl=en&lr=&id=dgTLEAAAQBAJ&oi=fnd&pg=PA1&dq=7.%09Briaud,+J.+L.+(2023).+Geotechnical+engineering:+unsaturated+and+saturated+soils.+John+Wiley+%26+Sons&ots=3acWWKLGQv&sig=Rr0moa8gEzbX1LI244o1DolLNY#v=onepage&q=7.%09Briaud%2C%20J.%20L.%20(2023).%20Geotechnical%20engineering%3A%20unsaturated%20and%20saturated%20soils.%20John%20Wiley%20%26%20Sons&f=false
https://books.google.com/books?hl=en&lr=&id=dgTLEAAAQBAJ&oi=fnd&pg=PA1&dq=7.%09Briaud,+J.+L.+(2023).+Geotechnical+engineering:+unsaturated+and+saturated+soils.+John+Wiley+%26+Sons&ots=3acWWKLGQv&sig=Rr0moa8gEzbX1LI244o1DolLNY#v=onepage&q=7.%09Briaud%2C%20J.%20L.%20(2023).%20Geotechnical%20engineering%3A%20unsaturated%20and%20saturated%20soils.%20John%20Wiley%20%26%20Sons&f=false
https://books.google.com/books?hl=en&lr=&id=dgTLEAAAQBAJ&oi=fnd&pg=PA1&dq=7.%09Briaud,+J.+L.+(2023).+Geotechnical+engineering:+unsaturated+and+saturated+soils.+John+Wiley+%26+Sons&ots=3acWWKLGQv&sig=Rr0moa8gEzbX1LI244o1DolLNY#v=onepage&q=7.%09Briaud%2C%20J.%20L.%20(2023).%20Geotechnical%20engineering%3A%20unsaturated%20and%20saturated%20soils.%20John%20Wiley%20%26%20Sons&f=false
https://books.google.com/books?hl=en&lr=&id=dgTLEAAAQBAJ&oi=fnd&pg=PA1&dq=7.%09Briaud,+J.+L.+(2023).+Geotechnical+engineering:+unsaturated+and+saturated+soils.+John+Wiley+%26+Sons&ots=3acWWKLGQv&sig=Rr0moa8gEzbX1LI244o1DolLNY#v=onepage&q=7.%09Briaud%2C%20J.%20L.%20(2023).%20Geotechnical%20engineering%3A%20unsaturated%20and%20saturated%20soils.%20John%20Wiley%20%26%20Sons&f=false
https://books.google.com/books?hl=en&lr=&id=dgTLEAAAQBAJ&oi=fnd&pg=PA1&dq=7.%09Briaud,+J.+L.+(2023).+Geotechnical+engineering:+unsaturated+and+saturated+soils.+John+Wiley+%26+Sons&ots=3acWWKLGQv&sig=Rr0moa8gEzbX1LI244o1DolLNY#v=onepage&q=7.%09Briaud%2C%20J.%20L.%20(2023).%20Geotechnical%20engineering%3A%20unsaturated%20and%20saturated%20soils.%20John%20Wiley%20%26%20Sons&f=false
https://books.google.com/books?hl=en&lr=&id=dgTLEAAAQBAJ&oi=fnd&pg=PA1&dq=7.%09Briaud,+J.+L.+(2023).+Geotechnical+engineering:+unsaturated+and+saturated+soils.+John+Wiley+%26+Sons&ots=3acWWKLGQv&sig=Rr0moa8gEzbX1LI244o1DolLNY#v=onepage&q=7.%09Briaud%2C%20J.%20L.%20(2023).%20Geotechnical%20engineering%3A%20unsaturated%20and%20saturated%20soils.%20John%20Wiley%20%26%20Sons&f=false
https://catalog.library.tamu.edu/Record/in00001392384
https://catalog.library.tamu.edu/Record/in00001392384
https://rosap.ntl.bts.gov/view/dot/40746
https://www.academia.edu/43064024/CANADIAN_FOUNDATION_ENGNEERING_MANUAL_4th_ED_TION_CANADIAN_GEOTECHNICAL_SOCIETY_2006
https://doi.org/10.1080/17486025.2014.933894
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=Chiang%2C+Y.+C.%2C+%26+Ho%2C+Y.+M.+%281980%2C+May%29.+Pressuremeter+method+for+foundation+design+in+Hong+Kong.+In+Proceedings+of+the+Sixth+Southeast+Asian+Conference+on+Soil+Engineering+%28pp.+31-42%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=Chiang%2C+Y.+C.%2C+%26+Ho%2C+Y.+M.+%281980%2C+May%29.+Pressuremeter+method+for+foundation+design+in+Hong+Kong.+In+Proceedings+of+the+Sixth+Southeast+Asian+Conference+on+Soil+Engineering+%28pp.+31-42%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=Chiang%2C+Y.+C.%2C+%26+Ho%2C+Y.+M.+%281980%2C+May%29.+Pressuremeter+method+for+foundation+design+in+Hong+Kong.+In+Proceedings+of+the+Sixth+Southeast+Asian+Conference+on+Soil+Engineering+%28pp.+31-42%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=Chiang%2C+Y.+C.%2C+%26+Ho%2C+Y.+M.+%281980%2C+May%29.+Pressuremeter+method+for+foundation+design+in+Hong+Kong.+In+Proceedings+of+the+Sixth+Southeast+Asian+Conference+on+Soil+Engineering+%28pp.+31-42%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=Chiang%2C+Y.+C.%2C+%26+Ho%2C+Y.+M.+%281980%2C+May%29.+Pressuremeter+method+for+foundation+design+in+Hong+Kong.+In+Proceedings+of+the+Sixth+Southeast+Asian+Conference+on+Soil+Engineering+%28pp.+31-42%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=Chiang%2C+Y.+C.%2C+%26+Ho%2C+Y.+M.+%281980%2C+May%29.+Pressuremeter+method+for+foundation+design+in+Hong+Kong.+In+Proceedings+of+the+Sixth+Southeast+Asian+Conference+on+Soil+Engineering+%28pp.+31-42%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=Chiang%2C+Y.+C.%2C+%26+Ho%2C+Y.+M.+%281980%2C+May%29.+Pressuremeter+method+for+foundation+design+in+Hong+Kong.+In+Proceedings+of+the+Sixth+Southeast+Asian+Conference+on+Soil+Engineering+%28pp.+31-42%29.&btnG=
https://core.ac.uk/download/pdf/215262285.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=14.%09Coon%2C+R.+F.%2C+%26+Merritt%2C+A.+H.+%281970%29.+Predicting+in+situ+modulus+of+deformation+using+rock+quality+indexes.+West+Conshohocken%3A+ASTM+International&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=14.%09Coon%2C+R.+F.%2C+%26+Merritt%2C+A.+H.+%281970%29.+Predicting+in+situ+modulus+of+deformation+using+rock+quality+indexes.+West+Conshohocken%3A+ASTM+International&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=14.%09Coon%2C+R.+F.%2C+%26+Merritt%2C+A.+H.+%281970%29.+Predicting+in+situ+modulus+of+deformation+using+rock+quality+indexes.+West+Conshohocken%3A+ASTM+International&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=14.%09Coon%2C+R.+F.%2C+%26+Merritt%2C+A.+H.+%281970%29.+Predicting+in+situ+modulus+of+deformation+using+rock+quality+indexes.+West+Conshohocken%3A+ASTM+International&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=14.%09Coon%2C+R.+F.%2C+%26+Merritt%2C+A.+H.+%281970%29.+Predicting+in+situ+modulus+of+deformation+using+rock+quality+indexes.+West+Conshohocken%3A+ASTM+International&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=14.%09Coon%2C+R.+F.%2C+%26+Merritt%2C+A.+H.+%281970%29.+Predicting+in+situ+modulus+of+deformation+using+rock+quality+indexes.+West+Conshohocken%3A+ASTM+International&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=15.%09Deklotz%2C+E.+J.%2C+%26+Boisen%2C+B.+P.+%281970%29.+Development+of+equipment+for+determining+deformation+modulus+and+in-situ+stress+by+means+of+large+flat+jacks.+ASTM+Special+Technical+Publication%2C+477%2C+117-125&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=15.%09Deklotz%2C+E.+J.%2C+%26+Boisen%2C+B.+P.+%281970%29.+Development+of+equipment+for+determining+deformation+modulus+and+in-situ+stress+by+means+of+large+flat+jacks.+ASTM+Special+Technical+Publication%2C+477%2C+117-125&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=15.%09Deklotz%2C+E.+J.%2C+%26+Boisen%2C+B.+P.+%281970%29.+Development+of+equipment+for+determining+deformation+modulus+and+in-situ+stress+by+means+of+large+flat+jacks.+ASTM+Special+Technical+Publication%2C+477%2C+117-125&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=15.%09Deklotz%2C+E.+J.%2C+%26+Boisen%2C+B.+P.+%281970%29.+Development+of+equipment+for+determining+deformation+modulus+and+in-situ+stress+by+means+of+large+flat+jacks.+ASTM+Special+Technical+Publication%2C+477%2C+117-125&btnG=


 

7 

 

ation+modulus+and+in-

situ+stress+by+means+of+large+flat+jacks.+AS

TM+Special+Technical+Publication%2C+477%

2C+117-125&btnG= 

• Drumright, Elliott E., and Thomas R. Barnard. 

"Modified LRFD Method for Drilled Shafts in 

Intermediate Geomaterials Using the 

Pressuremeter." In IFCEE 2018, pp. 190-200. 

(Available at: 

[https://ascelibrary.org/doi/epdf/10.1061/978078

4481578.020] 

• Ebisu, S., Ö. Aydan, S. Komura, and T. 

Kawamoto. "Comparative study on various rock 

mass characterization methods for surface 

structures." In Rock Characterization: ISRM 

Symposium, Eurock'92, Chester, UK, 14–17 

September 1992, pp. 203-208. Thomas Telford 

Publishing, 1992. (Available at: 

[https://www.icevirtuallibrary.com/doi/pdf/10.16

80/rc.35621.0036] 

• Firuzi, Mahnaz, Ebrahim Asghari-Kaljahi, and 

Haluk Akgün. "Correlations of SPT, CPT and 

pressuremeter test data in alluvial soils. Case 

study: Tabriz Metro Line 2, Iran." Bulletin of 

Engineering Geology and the Environment 78 

(2019): 5067-5086. 

https://doi.org/10.1007/s10064-018-01456-0 

• Galera, José M., M. Álvarez, and Z. T. 

Bieniawski. "Evaluation of the deformation 

modulus of rock masses using RMR: comparison 

with dilatometer tests." In Proceedings of the 

ISRM Workshop W, vol. 1, pp. 6-7. 2007. ( 

Available at: 

[https://d1wqtxts1xzle7.cloudfront.net/65627674

/Galera_etal_DeformationModulusRockMassesU

singRMR-libre.pdf?1612720623=&response-

contentdisposition=inline%3B+filename%3DGal

era_etal_DeformationModulusRockMasses.pdf&

Expires=1740778931&Signature=MiPn~AnQAe

A2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWN

X5-N5P 

TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp 

VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz 

7tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpP

EXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICc

pF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD

0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJ

MTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3et

oYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73

A__&Key-Pair 

Id=APKAJLOHF5GGSLRBV4ZA]  

• Goodman, Richard E., Tran K. Van, and Francois 

E. Heuze. "Measurement of rock deformability in 

boreholes." In ARMA US Rock 

Mechanics/Geomechanics Symposium, pp. 

ARMA-68. ARMA, 1968. (Available at: 

[https://onepetro.org/ARMAUSRMS/proceeding

s/ARMA68/All-ARMA68/ARMA-68-

0523/130513] 

• Hoek, E. "Strength of rock and rock masse." 

(1994): 4-16. (Available at: 

[https://isrm.net/download/media.file.afcfaa77c2

928214.313333323136393339396973726d5f6e6

577736a6f75726e616c5f2d5f313939342c5f766f

6c756d655f322c5f6e756d.pdf?utm_source=chat

gpt.com] 

• Isik, Nihat Sinan, Resat Ulusay, and Vedat 

Doyuran. "Deformation modulus of heavily 

jointed–sheared and blocky greywackes by 

pressuremeter tests: numerical, experimental and 

empirical assessments." Engineering Geology 

101, no. 3-4 (2008): 

https://doi.org/10.1016/j.enggeo.2008.06.004 

• Kulhawy, F. H., and R. E. Goodman. 

"Foundations in rock." Ground engineer’s 

reference book (1987): 55. (Available at: 

[https://search.worldcat.org/title/Ground-

engineer%27s-reference-

book/oclc/15221004?utm_source=chatgpt.com] 

• Lee, Seung-Hwan, Sung-Ha Baek, Young-Woo 

Song, and Choong-Ki Chung. "Case study of 

correlation between the SPT-N Value and PMT 

results performed on weathered granite zone in 

Korea." Journal of the Korean Geotechnical 

Society 35, no. 12 (2019): 15-24. 

https://doi.org/10.7843/kgs.2019.35.12.15 

• Martin, Ray E. "Settlement of residual soils." In 

Foundations and Excavations in Decomposed 

Rock of the Piedmont Province, pp. 1-14. ASCE, 

1987. (Available at: 

[https://cedb.asce.org/CEDBsearch/record.jsp?do

ckey=0051469] 

• AFNOR (2002). NF P94-262: Sols – 

Reconnaissance des sols – Essais 

pressiométriques – Détermination des paramètres 

de calcul. Association Française de 

Normalisation, Paris, France 

• AFNOR. 2013. Justification des Ouvrages 

Géotechniques, Normes d’Application Nationale 

de L’Eurocode 7, NF P 94-261: Fondations 

Superficielles and NF P 94-262: Fondations 

Profondes. Paris: Association Française de 

Normalisation.  

• Ohya, Satoru, Tsuneo Imai, and Mikio Matsubara. 

"Relationships between N-value by SPT and LLT 

measurement results." In Penetration Testing, 

volume 1, pp. 125-130. Routledge, 2021. 

https://doi.org/10.1201/9780203743959 

• O'Neil, Michael W., and Lymon C. Reese. Drilled 

shafts: Construction procedures and design 

methods. No. FHWA-IF-99-025. United States. 

Federal Highway Administration. Office of 

Infrastructure, 1999. (Available at: 

[https://rosap.ntl.bts.gov/view/dot/58205/dot_58

205_DS1.pdf] 

• O'Neill, Michael W., F. C. Townsend, K. M. 

Hassan, A. Buller, and P. S. Chan. Load transfer 

for drilled shafts in intermediate geomaterials. 

No. FHWA-RD-95-172. United States. 

Department of Transportation. Federal Highway 

Administration, 1996. (Available at: 

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=15.%09Deklotz%2C+E.+J.%2C+%26+Boisen%2C+B.+P.+%281970%29.+Development+of+equipment+for+determining+deformation+modulus+and+in-situ+stress+by+means+of+large+flat+jacks.+ASTM+Special+Technical+Publication%2C+477%2C+117-125&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=15.%09Deklotz%2C+E.+J.%2C+%26+Boisen%2C+B.+P.+%281970%29.+Development+of+equipment+for+determining+deformation+modulus+and+in-situ+stress+by+means+of+large+flat+jacks.+ASTM+Special+Technical+Publication%2C+477%2C+117-125&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=15.%09Deklotz%2C+E.+J.%2C+%26+Boisen%2C+B.+P.+%281970%29.+Development+of+equipment+for+determining+deformation+modulus+and+in-situ+stress+by+means+of+large+flat+jacks.+ASTM+Special+Technical+Publication%2C+477%2C+117-125&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C44&q=15.%09Deklotz%2C+E.+J.%2C+%26+Boisen%2C+B.+P.+%281970%29.+Development+of+equipment+for+determining+deformation+modulus+and+in-situ+stress+by+means+of+large+flat+jacks.+ASTM+Special+Technical+Publication%2C+477%2C+117-125&btnG=
https://ascelibrary.org/doi/epdf/10.1061/9780784481578.020
https://ascelibrary.org/doi/epdf/10.1061/9780784481578.020
https://www.icevirtuallibrary.com/doi/pdf/10.1680/rc.35621.0036
https://www.icevirtuallibrary.com/doi/pdf/10.1680/rc.35621.0036
https://doi.org/10.1007/s10064-018-01456-0
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/65627674/Galera_etal_DeformationModulusRockMassesUsingRMR-libre.pdf?1612720623=&response-contentdisposition=inline%3B+filename%3DGalera_etal_DeformationModulusRockMasses.pdf&Expires=1740778931&Signature=MiPn~AnQAeA2Vl0QNBX4gwOz~8b0kFd9dIihVI0SrNzWNX5-N5P%20TdNxbV69gjHBBTfgKcFPyK5X9Z3SspkWtjp%20VFuuzrTuQ83dZqSj1IWDUflGNwY4s51eeRz%207tRm9mqOdkAF5y5KZLoFelAV3NUU6XRpPEXHuArW0MoqzOKpJ~hlP1j3Tg4Xhdb8sTICcpF34gZ5snflB7afxKyZXOff~uWgPYv5Ey6neD0IIOTArmmh7H9eK81Eq62qxRt~xAPDLaQtJMTUz0IqCMAj2LcOC3Vg4x8dvL2~0e30km3etoYviEKlokvrsnzgmXeA8KxQVtHoIWAg8w73A__&Key-Pair%20Id=APKAJLOHF5GGSLRBV4ZA
https://onepetro.org/ARMAUSRMS/proceedings/ARMA68/All-ARMA68/ARMA-68-0523/130513
https://onepetro.org/ARMAUSRMS/proceedings/ARMA68/All-ARMA68/ARMA-68-0523/130513
https://onepetro.org/ARMAUSRMS/proceedings/ARMA68/All-ARMA68/ARMA-68-0523/130513
https://isrm.net/download/media.file.afcfaa77c2928214.313333323136393339396973726d5f6e6577736a6f75726e616c5f2d5f313939342c5f766f6c756d655f322c5f6e756d.pdf?utm_source=chatgpt.com
https://isrm.net/download/media.file.afcfaa77c2928214.313333323136393339396973726d5f6e6577736a6f75726e616c5f2d5f313939342c5f766f6c756d655f322c5f6e756d.pdf?utm_source=chatgpt.com
https://isrm.net/download/media.file.afcfaa77c2928214.313333323136393339396973726d5f6e6577736a6f75726e616c5f2d5f313939342c5f766f6c756d655f322c5f6e756d.pdf?utm_source=chatgpt.com
https://isrm.net/download/media.file.afcfaa77c2928214.313333323136393339396973726d5f6e6577736a6f75726e616c5f2d5f313939342c5f766f6c756d655f322c5f6e756d.pdf?utm_source=chatgpt.com
https://isrm.net/download/media.file.afcfaa77c2928214.313333323136393339396973726d5f6e6577736a6f75726e616c5f2d5f313939342c5f766f6c756d655f322c5f6e756d.pdf?utm_source=chatgpt.com
https://doi.org/10.1016/j.enggeo.2008.06.004
https://search.worldcat.org/title/Ground-engineer%27s-reference-book/oclc/15221004?utm_source=chatgpt.com
https://search.worldcat.org/title/Ground-engineer%27s-reference-book/oclc/15221004?utm_source=chatgpt.com
https://search.worldcat.org/title/Ground-engineer%27s-reference-book/oclc/15221004?utm_source=chatgpt.com
https://doi.org/10.7843/kgs.2019.35.12.15
https://cedb.asce.org/CEDBsearch/record.jsp?dockey=0051469
https://cedb.asce.org/CEDBsearch/record.jsp?dockey=0051469
https://doi.org/10.1201/9780203743959
https://rosap.ntl.bts.gov/view/dot/58205/dot_58205_DS1.pdf
https://rosap.ntl.bts.gov/view/dot/58205/dot_58205_DS1.pdf


 

8 

 

[https://rosap.ntl.bts.gov/view/dot/68203/dot_68

203_DS1.pdf] 

• Özvan, Ali, İsmail Akkaya, and Mücip Tapan. 

"An approach for determining the relationship 

between the parameters of pressuremeter and 

SPT in different consistency clays in Eastern 

Turkey." Bulletin of Engineering Geology and 

the Environment 77 (2018): 1145-1154. 

https://doi.org/10.1007/s10064-017-1020-9 

• Samtani, Naresh C. "Pressuremeter Testing Along 

Interstate 10 in Tucson, Arizona." Int. J. 

Geoengineering Case Histories 5, no. 3 (2020): 

152-169. https://dx.doi.org/10.4417/IJGCH-05-

03-02 

• SETRA. 2009. Fondations au rocher: 

Reconnaissance des massifs rocheux, conception 

et dimensionnement des fondations. Service 

d’Études sur les Transports, les Routes et les 

Aménagements, France. ISBN 978-2-11-095822-

7. (Available at: 

[https://doc.cerema.fr/Default/doc/SYRACUSE/

14129/fondations-au-rocher-reconnaissance-des-

massifs-rocheux-conception-et-

dimensionnement-des-fondations] 

• Stark, Timothy D., James H. Long, Abdolrzea 

Osouli, and Ahmed K. Baghdady. "Modified 

standard penetration test–based drilled shaft 

design method for weak rocks." FHWA-ICT-17-

018 (2017). (Available at: 

[https://www.ideals.illinois.edu/items/104435] 

• Tarawneh, Bashar, Andrey Sbitnev, and Yasser 

Hakam. "Estimation of pressuremeter modulus 

and limit pressure from cone penetration test for 

desert sands." Construction and Building 

Materials 169 (2018): 299-305. 

https://doi.org/10.1016/j.conbuildmat.2018.03.01

5 

• Ván, Péter, and Balázs Vásárhelyi. "Relation of 

rock mass characterization and damage." In ISRM 

EUROCK, pp. ISRM-EUROCK. ISRM, 2009. 

ISRM-EUROCK-2009-062 

• Williams, AoF, and P. J. N. Pells. "Side resistance 

rock sockets in sandstone, mudstone, and shale." 

Canadian Geotechnical Journal 18, no. 4 (1981): 

502-513. https://doi.org/10.1139/t81-061 

• Yagiz, S., Erdal Akyol, and Gargi Sen. 

"Relationship between the standard penetration 

test and the pressuremeter test on sandy silty 

clays: a case study from Denizli." Bulletin of 

engineering geology and the environment 67 

(2008):405-410. https://doi.org/10.1007/s10064-

008-0153-2 

• Zaki, Mohd Faiz Mohammad, Mohd Ashraf 

Mohamad Ismail, and Darvintharen 

Govindasamy. "Correlation between SPT and 

PMT for sandy silt: A Case study from Kuala 

Lumpur, Malaysia." Arabian Journal for Science 

and Engineering 45 (2020): 8281-8302. 

https://doi.org/10.1007/s13369-020-04684-3 

• Zhang, Lianyang. "Determination and 

applications of rock quality designation (RQD)." 

Journal of Rock Mechanics and Geotechnical 

Engineering 8, no. 3 (2016): 389-397. 

https://doi.org/10.1016/j.jrmge.2015.11.008 

• Zhang, Lianyang, and Herbert H. Einstein. "End 

bearing capacity of drilled shafts in rock." Journal 

of geotechnical and geoenvironmental 

engineering 124, no. 7 (1998): 574-584. 

https://doi.org/10.1061/(ASCE)1090-

0241(1998)124:7(574) 

• Zhang, Lianyang, and H. H. Einstein. "Using 

RQD to estimate the deformation modulus of rock 

masses." International journal of rock mechanics 

and mining sciences 41, no. 2 (2004): 

https://doi.org/10.1016/S1365-1609(03)00100-X 

Acknowledgements 

This project was sponsored by CERGEP, the 

Consortium for Education and Research in Geo-

Engineering Practice at Texas A&M University. The 

members are A.H. Beck, Corsair, ECS, Fugro, 

Geosyntec, Intertek-PSI, Kiewit, Menard, Odin, 

Paradigm, Raba Kistner, Terracon. We wish to thank, in 

particular, Clint Harris at CORSAIR and Karl Higgins at 

ECS for providing valuable load test data. 

https://rosap.ntl.bts.gov/view/dot/68203/dot_68203_DS1.pdf
https://rosap.ntl.bts.gov/view/dot/68203/dot_68203_DS1.pdf
https://doi.org/10.1007/s10064-017-1020-9
https://dx.doi.org/10.4417/IJGCH-05-03-02
https://dx.doi.org/10.4417/IJGCH-05-03-02
https://doc.cerema.fr/Default/doc/SYRACUSE/14129/fondations-au-rocher-reconnaissance-des-massifs-rocheux-conception-et-dimensionnement-des-fondations
https://doc.cerema.fr/Default/doc/SYRACUSE/14129/fondations-au-rocher-reconnaissance-des-massifs-rocheux-conception-et-dimensionnement-des-fondations
https://doc.cerema.fr/Default/doc/SYRACUSE/14129/fondations-au-rocher-reconnaissance-des-massifs-rocheux-conception-et-dimensionnement-des-fondations
https://doc.cerema.fr/Default/doc/SYRACUSE/14129/fondations-au-rocher-reconnaissance-des-massifs-rocheux-conception-et-dimensionnement-des-fondations
https://www.ideals.illinois.edu/items/104435
https://doi.org/10.1016/j.conbuildmat.2018.03.015
https://doi.org/10.1016/j.conbuildmat.2018.03.015
ISRM-EUROCK-2009-062
https://doi.org/10.1139/t81-061
https://doi.org/10.1007/s10064-008-0153-2
https://doi.org/10.1007/s10064-008-0153-2
https://doi.org/10.1007/s13369-020-04684-3
https://doi.org/10.1016/j.jrmge.2015.11.008
https://doi.org/10.1061/(ASCE)1090-0241(1998)124:7(574)
https://doi.org/10.1061/(ASCE)1090-0241(1998)124:7(574)
https://doi.org/10.1016/S1365-1609(03)00100-X

