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Ultimate Bond

Material Construction Method Soil/Rock Type Strength, qu
{kPa)
Marl himestone 300 - 400
Phyllite 100 - 300
Chalk 500 - GO0
Soft dolomate 400 - GO0
, Fissured dolomite GO0 - 1000
Rock Rotary Drilled N o
- Weathered sandstone 200 - 300
Weathered shale 100 - 150
Weathered schist 100 - 175
Basalt 300 - GO0
Slare/Hard shale 300 - 400
Sund/gravel 100 - 180
Silty sand 100 - 150
Rotary Drilled St 6 - 75
Predmont residual 40 - 120
Fine colluvium 75 - 150
Sund/ sravel
[ low overburden 190 - 240 ]
Cohesionless Soils Drven Casing high overburden 280 - 430
Dense Moraine 380 - 480
Colluvium 100 - 180
Silty sand fill 2= 40
Angered Silty fine sand 55- 90
Silty clayey sand 6 - 140
- Sund 380
Jet Grouted . .
Sund/gravel 700
Rotary Dnilled Silty clay 35 - 50
Driven Casing Clayey silt o0 - 140
Locss 25 - 75
Fine-Gramed Sols Soft clay M- 30

Suft clay

Angered . 40 - 60
= sttt clavey silt 0 “1|“
Calcareous sandy 90 - 140

clay

(Ground Anchors &Anchored System FHWA-IF-99-015) S1g0legd o (olid (S hieme 1(¥-0) Joi>



Soil type Relative density/Consistency | Estimated ultimate transfer load
(SPT range}m (kN/m)
Loose (4-10) 145
Sand and Gravel Medium dense (11-30) 220
Dense (31-50) I 290 I
Sand Loose (4-10) 100
Medium dense (11-30) 145
Dense (31-50) 190
Sand and Silt Loose (4-10) 70
Medium dense (11-30) 100
Dense (31-50) 130
Silt-clay mixture with low SHf (10-20) 30
plasticity or fine micaceous sand Hard (21-40)
or silt mixtures

YU Jglia )3 018 o)Ll polie I (p:Sle (58,51

(190 +240) + 60+290
7x0.13

T= j2321kPa
4
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Minimum Recommended Factors of Safety
. L. . s H e [F)]
Failure Mode Resisting Component Symbol Static Loads Seismic Losds
(Temporary and
Temporary Permanent Permanent
Structure Structure Structures)
Global Stability (long-term) Fig 1.35 1.5 1.1
External Global Stability (excavation) Fig fz-1.3% NA
Stability Sliding FSq 13 15 11
Bearing Capacity F5y \ 2 "'J 3.0 23®
Internal Pullout Resistance FSp 20 1.5
Stability Mail Bar Tensile Strength FSq 1.8 1.35
Facing Flexure Fag 1.35 1.5 1.1
. Facing Punching Shear Fsep 1.35 1.5 1.1
Facing Strength - -
H.-Stud Tensile (A307 Bolr) FSur .3 2.0 1.5
H -Stud Tensile (A325 Bolt) FSir 1.5 13
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5 (FHWA-IF-99-015) x|y duog 4 dogi b o gl &4 bgype Slasuin cuwl S p5Y

(0-0) Jos>
Number of 15-mm Cross section area Ultimate Prestressing force
diameter strands strength
0.8 fA, 0.7 £, A, 0.6 £, A,

(in.) (mm*) | Ckips) | (1N) | (leips) | (&N) | (kips) | (&N) | (kips) | (1)

1 0.217 140 58.6 260.7 46.0 208 41.0 182 35.2 156
| 3 0.651 420 175.8 | 782.1 140.6 626 123.1 347 105.5 460 |

4 0.868 360 2344 1043 187.5 834 164.1 730 140.6 626
5 1.085 700 2030 1304 | 2344 1043 2051 012 1758 782
7 1.519 080 410.2 1825 | 3282 1460 2871 1277 246.1 1095
9 1.953 1260 5274 2346 | 42109 1877 3602 1642 316.4 1408
12 2.604 1680 703.2 3128 | 5626 | 2503 4022 2190 | 4219 1877
15 3.255 2100 879.0 3011 7032 | 3128 6153 2737 5274 | 2346
19 4123 2660 11134 | 4953 8007 | 3963 7794 | 3467 668.0 2072
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