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z,=250m
Z,= 3D,

where D¢ is the pile base
diameter; and b, is the smaller
side of the rectangle circum-
scribing the group of piles
forming the foundation at the
level of the pile base.

i
1



L T e e
(U e

by (5518 pags o SBLLTT foled 9 =0
355 dor 5 53,000 4 L SBLEST LU 5 b LS (g li> Joee Szl s

Calitn glashizal 53 0555 oo sty 4Y S anl 28 ol 45 L bV
T Sy
sl azils 13 e a b ol LU Ul s 51 Sl ew Bl Jows 53 LL bl v/

OT o 4 a5 b ojle s ome jl s Jool b b b BlE b (sls o3l 512 v
(s 5 O]

O s b5 65508 38 Halos 55 5l Slsns 6as L slos b ojle gl V
JJL’T)LJ .5)},9 LSLAJLG‘JB UJ}.& ubr.‘b‘ﬁoj)j a.bj.bu)" C)B-).) ub\.’ stu.’
Sl Jazoen 2530 gl 5 i b 55 b 6L Gpl Ges 58 el Ll

H I
I

) rasayesh-event.com / www.safesite.ir



S a1 dgl s Sog;

ture and soil must be designed
her - consistently.

100 150

“ODES EN1997-1: Anchorages and Retaining structures A 21|

200

zéOm

~150m|

~100

-50

=0

v

www.rasayesh-event.com / www.safesite.ir



L 1 gl 3 S50

BT A e |
S ety

(0l8) by (5,18 9095 H8 DBLST Lolgd 9 Joxo

O

Sl Wb @nchorage) SOl s o leldl 51 eslizul b 558 o)l a5l » v
33,8 oLl b Lldl ol 36 65 dome mlliae Sl guast 035 5

S by Cunlie S dal gl 4 b sle bl 4 Sluls bl 3 2.8 v
el oS Soglma oo plnil Jl s Glale Sllae b 55 92 50 sl o5l (6
6> i dlow |
Lils o arg Ll b sk8 Ges 5 Joe oyls 555 (Dewatering)
03 55 OBl o3latal 3 58 Sloay a9 adkale (G55 559,400

L osys p Jla| Wb (g 68 Gble 43 Lo g b 4l Ges 5 o bzl j5 v
ebls i e fy el cpl 1 LU Ol blee g0 dde Ol g 4l of b glos

—
1

www.rasayesh-event.com / www.safesite.ir
Y



OBLLST Gos 9 Aol Sl g I 4odd

w5 55 e B BY0 alob 4 S S o 5 L il lplesle sl
354 (s

o B S oo Jol b U K &85 QR o b sl o3l 51, Y

Y Jool s (L5 5 Pl lasls cdd ) b gt cla sl i) o sla ol (gl ¥/

GJ:'AY..
ColisSTl alai 7 B Y (Lnio 5 YT cutile ola g el i) ols ola o5l ol ¥
Qonju'ujdbLg‘ﬁ

VOB YO Juol b sblin s ot (sl 1 v

|
1

www.rasayesh-event.com / www.safesite.ir



/;) @ @ Back borings

\ Wall borings
‘— Proposed wall
location
@ @ @ Front borings

Note: Distances shown are recommended maximums.

Typical plan

/—Proposed wall location
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', | H = Height of wall
Back | A SRS
: wall = RSB
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Section A-A

From Cheney (1988) and Sabatini et al. (1999).

Figure 3.1: Preliminary Geotechnical Boring Layout for Soil Nail Walls. 2.jl
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Table 3.1: Common Geotechnical Field Procedures and Tests.

T Standard”
Activity Most Not Obtained from field
' /FHWA suitable for | suitable for activity
Reference
Preservation and
Transportation of Soil | ASTM D4220-95 All NA Representative samples
Samples
Field Thin-Walled Tube _ . Sands. L
Procedure Sampling ASTM D1587-00 | Clays, Silts Gravel Undisturbed samples
Subsurface
Explorations (Soil and | ASTM D5434-97 All NA Various
Rock)
) . ASTM D1586-99 Stratigraphy, SPT N-values
Sm“%a;gt IE;‘;‘?S&“OH ASTM D6066- | Sand. Silt ) relative density.
96e1® groundwater. samples
Continuous stratigraphy, soil
Cone Penetration Test | ASTM D5778-95. | Sand. Silt. Gravel, type. strength, relative
(CPT) Briaud (1992) and Clay | bouldery soil density. K, ©. pore
pressures, no sample
Field V fgi?s%ear Test ASTM D2573-94 M 30 fr t?jl S(a}n‘d anld Undrained shear strength
Field Test edium Clay rave
Soft Rock,
Dense Sand. . ‘ 3)
Pressuremeter Test ASTM D4719-00. Non- Soft Cla_ys. Soil [}(lge" snen‘gth._ KO. ’
: . Loose Silts OCR ", compressibility,
(PMT) Briaud (1989) Sensitive .
_ ] and Sands soil modulus, no sample
Clay, Gravel,
Till
Flat Plate Dilatometer AS_.TM D6635.-91' Sand and ] 891.1 type. KO: OFR"
Test (DMT) Briaud and Miran Clay Gravel undrained shear strength,
(1992) soil modulus, no sample
Notes: (1) Individual ASTM standards can be found in ASTM (2002). Arman et al. (1997) and Sabatini et al. (2002)
Ppresent general discussions on these field procedures.
(2) SPT can be used with limitations in clays and gravels.
(3) K, is the at-rest earth lateral pressure coefficient.
OCR is the overconsolidation ratio.

. 4)
 rasaye 5)

ASTM D6066-96e1 for the use of SPT in liquefaction resistance evaluation.
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Table 3.4: Common Procedures and Laboratory Tests for Soils.

RS PROCEDURE TEST NAME STANDARD APPLICABILITY
ASTM @ AASHTO @
Visual and Manual Description and .
Classification Identification of Soils D2488-00 ) All soils
Classification of Soils according to USCS @ D2487-00 M145 All soils
Particle-Size Analysis (with sieves) DA422-63 (1998) T88 Granular soils
. i Fine-gramed and
Soil Fraction finet T.han No. 200 (75-pm) D1140-00 T11 granular materials
Sieve b
oundary
Index Moisture Content D2216-98 T265 All soils
Parameters — - . -
Atterberg Limits D4318-00 T&9, T90 Fine-grained soil
Organic Contents D2974-00 T194 Fine-grained soil
fraction
Specific Gravity of Soil Solids D854-00 T100 All soils
Unconfined Compressive Strength (UC) D2166-00 T208 Fine-gramed soil
Unconsolidated-Undrained Triaxial D2850-95 (1999) T296 Fine-grained soil
Compression (UU) =
Strength - i ai riaxi
gt Consolidated ‘Unfh ained Triaxial DA767-95 T234 Fine-grained soil
Compression (CU)
. ) . Sands and Fine-
Direct Shear (Consolidated) D3080-98 T236 . .
grained soils
Hydraulic . N ) .
Conductivity Permeability (Constant Head) D2434-68 (2000) T215 Granular soils
One-Dimensional Consolidation D2435-96 T216 Fine-grained soil
Compressibility One-Dimensional Consolidation D4186-89 el Fine-erained soil
(Controlled-Strain Loading) (1998) ) &
Frost Heave and Thaw Weakening D5918-96 (2001) i Silts
Other Susceptibility
Collapse Potential D5333-92 (1996) - Loess. silt
Swelling Potential D4546-96 T258 Fine-grained soil
Notes: (1) Individual ASTM standards can be found in ASTM (2002).

T e e e

(2) Individual AASHTO standards can be found in AASTHO (1992).
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Table 3.9: Criteria for Assessing Ground Corrosion Potential.

Mild to no
. Strong Corrosion Corrosion ASTM e
Test Units . . . ) Test
Potential/Aggressive Potential/Non- | Standard
. Method
Aggressive
PH — <45 =10 5.5<pH<10 G51 T 289-91
Resistivity | ohm-cm < 2,000 Greater than 5.000 G57 T 288-91
Sulfates ppm™ > 200 Less than 200 D516 T 290-91
Chlorides ppm =100 Less than 100 D512 T 291-91
Stray current — Present — — —
Note: (1) ppm = parts per nullion.
-
4
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Table 3.10: Estimated Bond Strength of Soil Nails in Soil and Rock. H
(Source: Elias and Juran. 1991).

Ultimate Bond
e K Material Construction Method Soil/Rock Type Strength, q,
O T o ® (kPa)
Marl/limestone 300 - 400
Phyllite 100 - 300
Chalk 500 - 600
Soft dolomite 400 - 600
.y Fissured dolomite 600 - 1000
Rock Rotary Drilled Weathered sandstone 200 - 300
Weathered shale 100 - 150
Weathered schist 100 - 175
Basalt 500 - 600
Slate/Hard shale 300 - 400
Sand/gravel 100 - 180
Silty sand 100 - 150
Rotary Drilled Silt 60 - 75
Piedmont residual 40 - 120
Fine colluvium 75 - 150
Sand/gravel
low overburden 190 - 240
Cohesionless Soils Driven Casing high overburden 280 - 430
Dense Moraine 380 - 480
Colluvium 100 - 180
Silty sand fill 20 - 40
Augered Silty fine sand 55 - 90
Silty clayey sand 60 - 140
Sand 380
I T .
Tet Grouted Sand/gravel 700
Rotary Drilled Silty clay 35 - 50
Driven Casing Clayey silt 90 - 140
Loess 25 - 75
Fine-Grained Soils Soft clay 20 - 30
Augered S.n'ffcla}: gy 40 - 60 i
Stiff clayey silt ) I
Calcareous sandy 40 - 100 2
) ' ' 90 - 140
clay
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