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HEEc|o IHE 2F/

Review of Applications

In-situ Reinforcement

P
Slope
Stabilization Ground Settlement Structural
and Strengthening Reduction Stability
Earth Retention
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Structural Support
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»  Structural Support
Earth Foundations Underpinning Seismic
Retaining for of Retrofitting
Structure New Existing
Foundations Structures Foundations
Scour Repair/ Arresting/ Upgrading
Protection Replacement Prevention of
of Existing of Foundation
Foundations Movement Capacity
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(may extend full length)

Micropile Type and Sub- . . .
i . Drill Casing Reinforcement Grout
Grouting Method type
Temporary or None, single bar, cage, tube or | Sand/cement mortar or neat
Al unlined (open hole structural section cement grout tremied to base of
Or auger) hole (or casing), no excess
) pressure applied
Type A A2 Permanent, full Drill casing itself
Gravity grout only length
Permanent, upper Drill casing mn upper shaft,
A3 shaft only bar(s) or tube in lower shaft
(may extend full length)
Temporary or Monobar(s) or tube (cages Neat cement grout is first
B1 unlined (open hole rare due to lower structural tremied into drill casing/auger.
Type B Or auger) capacity) Excess pressure (up to 1 MPa
(145 psi1) typically) 1s applied to
Pressure - grouted B2 Permanent, partial Drill casing itself additional grout injected during
through the casing or - length withdrawal of casing/auger
auger during
withdrawal Permanent, upper Drill casing mn upper shaft,
B3 shaft only bar(s) or tube in lower shaft

10
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Temporary or

Single bars or tube (cages rare

Neat cement grout is first

Type C Cl1 unlined (open hole due to lower structural trenued mto hole (or
Primary grout placed OrT auger) capacity) casmg/auger). Between 15 to
L 25 minutes later, similar grout
under gravity head, o =
h c2 Not conducted - mjected through tube (or
en one phase of ' ) _
secondary “global” ot comducted 3 reinforcing plPE') from head,
pressure grouting 3 once pressure is greater than 1
MPa (145 ps1)
Temporary or Single bars or tube (cages rare | Neat cement grout 1s first
TypeD D1 unlined (open hole due to lower structural tremied (Type A) and/or
_ or auger) capacity) pressurized (Type B) into hole
Primary E.TOTL“ placed or casing/auger. Several hours
under gravity head Possible only if Drill casing itself later, similar grout injected
(Type A) or under D2 regrout tube placed through sleeved pipe (or
pressure (Type B). full-length outside sleeved reinforcement) via
Then one or more casing packers, as many times as
phases of secondary necessary to achieve bond
“global™ pressure Permanent, upper Drill casing in upper shaft,
grouting D3 shaft only bar(s) or tube in lower shaft

(may extend full length)
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Q=Qs+Qp
Qs > Qp

MP 9 Ad X|I:i|- MICROPILE
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1. Type A(ZY FT¢)
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f Ucs
S 10
Rock t Ultimate bond Factor of
ocC
s (MPa) safety(ultimate)
Medium-Hard Basalt 5.73 34
Weathered Granite 1.50 - 2.50
Basalt
o ) 3.86 2.8 - 3.2
(Britain, Wycliffe-Jones.1974
Granite 4.83 3.1 - 35
Serpentine 1.55 26 - 35
Granite and Basalt 1.72 - 3.10 15 - 25
Competent Rock USC/10<4.2MPa
Concrete 1.38 - 2.76 15 - 25
Basalt(Britain, Parker,1958) 6.37 3.3
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10| AHEEDE IOFK|G XIEE £30| R 01 B0 2
D=a/lD,
oq7|M, D = R2EE, a, = E8A =, D,=F T M5 & Z
Soil type Coefficient o,
Anchor Type = IGU IRS
Micropile Type = Type C Type D
Gravel 1.3-1.4 1.8
Sandy Gravel 1.2-14 1.6-1.8
Gravely Sand 1.2-1.3 1.5-16
Coarse Sand 1.1-1.2 1.4-15
Medium Sand 1.1-1.2 1.4-1.5
Fine Sand 1.1-1.2 1.4-1.5
Silty Sand 1.1-1.2 1.4-1.5
Silt 1.1-1.2 1.4-1.6
Clay 1.2 1.8-2.0
Marl 1.1-1.2 1.8
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1. Y=IYSHA ™ (Compression Load Test ASTM D1143)

BOLTS 4 EACHAS REACTION BEAM
REQ. ON A PROJECT
STIFFENER PLATE BY PROJECT BASIS

| | | — —
A 4

TYE>— >

TYP—y
EXTENSION CASING \' ' HYDRAULIC ' {' /
W/END PLATES& —— JACK 1
STIFFENERS (TYP) /1 LOAD CELL

Ll
»o— DIAL GAUGES MOUNTED

REACTION MICROPILE TOP ON AN INDEPENDENT

REFERENCE FRAME
(PER ASTM D1143)

PLATE W/ STIFFENERS

REACTION
MICROPILE
(TYF) 213 m (TYP)
TEST PILE
PLATE &S b e
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2. OIXEIYSIA| ™ (Tension Load Test ASTM D3689)

TRANSITION BEAM 2
W/ STIFFENER PLATES !

> [l

] BEARING PLATE
: 'LOAD CELL
STIFFENER PLATE REACTION BEAM THREAD BAR

\ HYDRAULIC /
—f— JACK ] ._/

3 ¥
TYP>—> THREAD BAR
TYP—y

E;X;TE”SIF?&%?QG V]' TRANSITION BEAM &
_— W/ STIFFENER
STIFFENERS (TYP) AS > | PLATES LIOIT] rHreapear
REQUIRED ON A PROJECT
BT PROJECT BASIS y
L.
g STT DIAL GAUGES MOUNTED
REAGTION MICROPILE TOP ' I l/ T—] /  ON AN INDEPENDENT
PLATE W / STIFFENERS L — REFERENCE FRAME
AEACH (PER ASTM D3689)
THREAD BARS
REACTION
MICROPILE I ,*J
(TYP) 213 m (TYP) e 213m(TYP)
TESTP HTOP e

PLATE & $TIFFENERS
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7.2.3 Ofo|aA 2 m x|stA|E

3. $+4X|SIA| & (Lateral Load Test)

MICROPILE E 5
(TYPICAL)
STEEL JACK
CHAIR
REFERENCE
BEAM
HYDRAULIC
/-O——[ JACK ; :
DIAL GAUGE EJ DIAL GAUGE
‘émuﬁhmm ”ﬁ@[ﬁﬁm 'T#:mﬂ I |Lm£..
UW = ] |:
W_' || F
o = v
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(b) Cylindrical shear method

(a) Individua bearing method
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2. HAP(Hollow Anchor Pile)

s 45 o EE H
(o]

@

25



7.3 O0j0|A R mo| =&

3. Ductile Pile

O 4= HEd FHZ 0|80 niE, oty of
Zo= dE2d HE27t 1, HEEO= ME
O e gd FHAULE
@ wYNHE i =&I|E AFESI0 oS
SEf, =HOMEHN MEX[X[Ee=z X|X[H =
H
® I YEA| Z232E HEEF 08510 FYO|
OHY BQInt SA|0| FEHOZ AHEFY
“ Skin Friction Pile End—Bearing Pile
‘.\\ Pile head bearing plate
s Soft
sitt Tubular ductile iron pile -y
silt
Tapered spigot end
+
. Tapered socket Stiff
ense dy clay,
sand "ty sand
Dense ~
silty End plug iz -
sand Grout shoe or Rock point (TS
Rock / Bedrock
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4. Pack Micropile

Air Packer
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