	Summary of Typical αbond (Grout-to-Ground Bond) Values                                                                        for Micropile Design
	

	
	

	
	
	
	
	
	
	
	

	Soil/Rock Description
	Grout-to-Ground Bond Ultimate Strengths, kPa (psi)
	

	
	Type A
	Type B
	Type C
	Type D
	

	Silt & Clay (some sand)
	35-70
	35-95
	50-120
	50-145
	

	(soft, medium plastic)
	(5-10)
	(5-14)
	(5-17.5)
	(5-21)
	

	Silt & Clay (some sand)
	50-120
	70-190
	95-190
	95-190
	

	(stif, dense to very dense)
	(5-17.5)
	(10-27.5)
	(14-27.5)
	(14-27.5)
	

	Sand (some silt)
	70-145
	70-190
	95-190
	95-240
	

	(fine, loose-medium dense)
	(10-21)
	(10-27.5)
	(14-27.5)
	(14-35
	

	Sand (some silt, gravel)
	95-215
	120-360
	145-360
	145-385
	

	(fine-coarse, med-very dense)
	(14-31)
	(17.5-52)
	(21-52)
	(21-56)
	

	Gravel (some sand)
	95-265
	120-360
	145-360
	145-385
	

	(medium-very dense)
	(14-38.5)
	(17.5-52)
	(21-52)
	(21-56)
	

	Glacial Till (silt, sand, gravel)
	95-190
	95-190
	95-190
	95-190
	

	(medium-very dense, cemented)
	(14-27.5)
	(14-45)
	(17.5-45)
	(17.5-48.5)
	

	Soft Shales (fresh-moderate
	205-550
	N/A
	N/A
	N/A
	

	(fracturing, little to no weathering)
	(30-80)
	
	
	
	

	Slate and Hard Shales (fresh-
	515-1380                  (75-200)
	N/A
	N/A
	N/A
	

	moderate fracturing, little to no
	
	
	
	
	

	weathering)
	
	
	
	
	

	Limestone (fresh-moderate
	1035-2070
	N/A
	N/A
	N/A
	

	fracturing, little to no weathering)
	(150-300)
	
	
	
	

	Sandstone (fresh-moderate
	520-1725
	N/A
	N/A
	N/A
	

	fracturing, little to no weathering)
	(75.5-250)
	
	
	
	

	Granite and Basalt (fresh-
	1380-4200                 (75-200)
	N/A
	N/A
	N/A
	

	moderate fracturing, little to no
	
	
	
	
	

	weathering)
	
	
	
	
	

	Type A: Gravity grout only
	
	
	
	
	
	

	Type B: Presuure grouted through the casing during casing withdrawal
	
	
	

	Type C: Primary grout placed under gravity head, then one phase of secondary "global" pressure grouting
	

	Type D: Primary grout placed under gravity head, then one or more phases of secondary "global" pressure grouting


