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Trouble Shooting

<01.1>0000000

g

Anchor Type

Boring

Anchor | Bonded |Unbonded

Noof Remarks
Length | Length |Length | Length | Strand
1 | Compression | 6.5m 75m - - 5 | Duct covering (6.5m)
2 | Compression 11m 12m - 5 | Duct covering (11m)
3 | Compression|  11m 12m - 5 Sheath (1.2m)
4 | Compression | 11m 12m - 5 Sheath (1.2m)
5 | Compression 11m 12m - - 5 -
6 Tension 11m 12m 3m om 5
7 Tension 11m 12m 6m 6m 5
8 Tension 11m 12m ™ ™ 5

[001.8]0000000005000000

14000000000
0000000000000 000O(Design
Loady 0000000000000 OO0O
0D000000000,00000000000
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0000 (Uttimate Design Load)D 0000 .
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Rock : Quic=™Latye  (Little John, 1975, 0 1.1)
Cohesionless Soil :Q,i=TDLKJ,, (Oosterbaan,et.al, 1972, 01.2)
Cohesive Soil :  QuiETDL4CS, (Peck, 1958, [0 1.3)
0oo0,b:0000,L: 00000, me OO0O0OOOOODO
00000, K O0000tand), : a0 000000000
goooboob,ac000D0O0O0OCO,s:00000D00O
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<01.2>00000000000000 (Earth pressure coefficient)

K, Soil Type Injection Pressure
Fine sand and silt for low and high|
0.5~1.0 . ) Low grout pressure
relative density
14 Dense Sand Low pressure
1423 Meduum to dense sandy gravel No grout injection
T with cobbles pressure

<01.3>0000000000@0-000000000600,0000)

Soil v (/) Voo ) ° ()
ooo 1.8 0.8 1.0 33.0
ooo 19 0.9 20 35.0

oo 20 1.0 5.0 370

<01.4>00000000000000

Sail Type Shear Strength (kPa)) a Reference
Stiff London Clay 90 0.3-0.35 Littlejohn, 1968
Stiff Overconsolidated Clay .
270 0.28-0.36 Sapio, 1975
at Taranta Italy
Stiff to Very Stiff Marl at o
) 287 0.48-0.6 Littlejohn, 1970
Leicester, England
Sitiff Cl Silt at
aeysita % 045 Neely et al., 1974
Johnnesburg, South Africa
Heavily Overconsolidated
. 50 05 Broms, 1968
Clay in Sweden
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0D0000000,0000000000000
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000000000000000000000
00000000000<01.5800.

<01.5>00-00000000@0000)

Anchor Anchor Bond | Uttimate Load by Soi-Grout
No- | 1ype | Diameter (mm) | Length(m) friction (kN)
6 | Tension %5 3 3523
7 | Tension o5 6 704.6
8 | Tension o5 7 822.0
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QuIETD Lisfu (01.4)

0o0,n:00000,De: 0000000, Lb:0O0OO
00,fub: 0000000000000O.

<<d1e6,<d1.7d 000 00000 OOOO
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0 000 0000 British Code (Xanthakos,
le9n0000000bO0000ooooon.

<01.6>0000-000000000 (British Code)

Type of Bar anum Bond Stress (Mpa)
Plain Deformed
Ch ic Stre 20 12 1.7
25 14 1.9
of 30 15 22
Grout (f,,, Mpa) . .
45 1.9 2.6

<01.7>00000000000000000000D0O0OO
ooooooooooOooooOo@ooooooon)

Type of | Allowable Bond Stress (Long-term) Allowable Bond Stress (Short-term)
Soil kg/cr? MPa kg/en? MPa
Sand 4 0.392 7 0.686
Rock 7 0.686 10 0.98
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joo@ooooooog)

i - e o
f | 1 Y d

u=rd + 2d u=md +3d u=d+ 4d u=rd,

oo oobooooooooooooooo
ubooooooooobobooooog.

Quie=ulsfun (01.5)

@1is5)yo0ooooooooooooooon
oobooobooooooooobooooo
<gi1.800.
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No.| Anchor | No. of | Effective Bonding Bond Ultimate Load
Type Strand field (mm) Length (m) |by Bond Stress (kN)
6 | Tension 5 103.4 3 496
7 | Tension 5 103.4 6 993
8 | Tension 5 103.4 7 1158

1.4.13pPCO0000000000O0DOOO
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<01.9>0000000@O0O00O0O)

No. | Anchor | No. of | Diameter of | Area of Pcstrand| Ultimate Load
Type |Strand | Pcstrand (mm) (cm2) by PC strand yielding (kN)
6 | Tension 5 12.7 4.936 703
7 | Tension 5 12.7 4.936 703
8 | Tension 5 12.7 4.936 703

ooooobooooooooobooooson
oobooobooooboooboooobooa
obOobo<0C1.16300.

<01.10>00000000000

No. | Anchor Ultimate Load Ultimate Load Ultimate Load
Type | by Soil-Grout friction (kN) | by Bond Stress (k)| by PC strand yielding (kN)
6 |Tension 352.3 496 703
7 | Tension 704.6 993 703
8 |Tension 822.0 1158 703
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Es=15,00/ak (kg/cr) (01.8)
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<01.112>0000000000000000@00)

No. of Compressive Elastic Modulus of Ultimate Load
Specimen Stress (kN/m2) Grout ( Eg, kN/m2) By compressive
strength(kN)
1 21654 2.18*10 373.18
2 22986 2.25%10° 396.14
3 23269 2.26*10’ 401.01
4 21989 2.2010' 378.95
5 21803 2.19*10° 375.75

<01.12> 00000000000

020 000000000 0d

2.100
010000000000000000000
0000000000000000800000
000000000.0000000000000
00000000000,0000,0000000
0000030000000000000000
0000000000000000000000
0.00000000000000000000
0 AASHTITPTI(Post Tersioning Institute, United
States,1998) 0 0000000000000
00, DINeutche Industrie Normen, Germary),
BSI(British Standards Instituition, United kingdom)C
00000000000000000000.0
00 000 000 00000 AASHTD PTI,
DIN4125(1990), BS8081(1989) 0 00 000000
(Japanese Ground andnor Asodiation, Japan, 1990)
0000000000000.02.1830000
000800000000 O0O000OOO.

2.20000(Performance Tes)O O OO O
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No. T Anchor Ufiress Load Ukimess Load 00000000000,0000000.00
Type By compressive strength(kN)| by PC strand yielding (kN)
1 Compression 373.18 703
2| Gompression o614 7o 000000000000000000000
3 | Compression 401.01 703
4 Compression 378.95 703
: on ST%5 73 000000oooooo.
<01.13> 0000000000 <02.1>00000000
Anchor Ultimate Load | Ultimate Load| Ultimate Load | Ultimate Load Anchor|Type of | Strain| Ultimate | Proof |Perfor- | Creep | Long- | Load
No. Type By compressive | by PC strand | by Soil-Grout | by Bond Stress No. |Anchor |gauge| Pullout | Test |mance | Test | Term | Cell | Refer.
strength(kN) | vielding (kN) | friction (kN) (KN) Test Test Test
1 | Compression 373.18 703 703 - 1 |Comp. o o o Duct
2 | Compression 396.14 703 703 2 Comp. o o o o Duct
3 | Compression 401.01 703 703 3 |Comp. o o o O | Sheath
4 | Compression 378.95 703 703 4 | Comp. o o O | Sheath
5 | Compression 375.75 703 703 - 5 |Comp. o] [e] o o -
6 Tension - 703 703 496 6 [Tension o ] O [Lb=3m
7 Tension - 703 703 993 7 |[Tension| O [e] [¢] O [Lb=6m
8 Tension - 703 703 1158 8 |[Tension [e) [¢] O |[Lb=7m




Trouble Shooting

0 0000 000 0000000 00000
000000000000000000000
00000000000000000000
000000000000000000000
oo.
00000000 000 000 AL(Alignment
Load, 00 00) — 0.25DL(Design Load) — AL
(Cycle 1) ~0.25DL —0.5DL AL (Cyde 2) —
0.25DL -0.5DL -0.75DL —AL (Cycle 3) -
0.25DL - 0.50DL - 0.75DL — 1.00DL — AL
(Cycle 4) — 0.25DL — 0.5DL - 0.75DL —
1.00DL - 1.33DL (00000 OO0 1.20DL)
(Cycle 5) (AASHT 00) 0000000000
0001000000000000.

000 1.33D00000 100000000
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00000000.000000000000
000 000000000000 00000
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0000000 00 000 00 00000
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2000000Cycle400000000000
000000 000000 00000 00
47.61mh0 0000 0000 0000 O O
0000000.00000000000000
00000000000000.0060000
000000000 D00000000000
0000000000,00000000000
0000000000000oooooog.
00 6000000 00000000000
000 0000 000 000 000000
7022tn00PCOO0OOOO0. 510 PA
00 000 O (yielding strength)d 79.5ton <0
1.98000 0000 00(Wedge) 1000
00000000000000000000.

<022>000000

Anchor Anchor Design Load | Residual displ. | Elastic | Creep displ.
No. Type (Jack / load cell) (mm) diispl. (mm)
(ton) (mm) for 10min
Compression 50 47.61 55.64 0.07
4 Compression 50 50.16 51.57 0.08
6 | Tension(Lb=3m) 50 9.66 48.28 141

[CO24p0000000000000000
O total displacement [0 residual displacement,
elastic displacermentd] 000 O00O0.60 OO0
00 OO0 0OO00O DOO residual displace-
ment O O00O0O0O0O, 20000000000
000 (Cycle 90 O residual displacement] 00
goooobobooboooooooooboon
oboodoboooooooooooooooo
goooooo.
[OO23000000000000000
00 0000 Hydraulic Jack loadd Load cell
load OO0 OOO.O0O residual displacement
0000 00000 20000 load stage O
pointCO0 jackloadD OO O OO0 OO0O
load cellD DD OO0D0O0D0ODOO. Point AD BO
ub oobdooto oo bbb oo booobo
pontCOO0 OO0 000 OO0 00O ood
gboboboboobobobobooooo
goooooooo.

O,pointCO0 29.73taM1 000 0OOOONO
O0D000DO0D0DOO0O residual displace-
menf O000000poinit 0000000
0. dgboboobobobobooogooo
goooooboboooobboooobboooo
Joooooooodow/adoa45%n 000
0 0000000 20000 00 w/&l OO
53%00 000 00000 O000ooobo
goooboboooboboooooobooo.
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2.21000000
OOOO(Plin) D00 00000 0000
000000000000000000000
00000000000000000.
0006e0000000000000000
000000000000000000000
000000000000000000000
00000000 000000000000
000000 00000 0000 0000 00
0 0000 00.0, creep coefficient] 0000
000 2mn000000000000000
00000000 .(DINAL2S, 1988) [0 02.4]
00060 00000 O000D0 000000
000 000 creep coefficient™ 0 0 0 2mm 00
000000000000000000000
0 00 60000 OO OO0O00(PlimY
61.93tar 0 00000.

22200000000
goooooobooooooooooooo
(Plin)0O00O0O0OD0DOOOO0OO0OO0DOOO

gooobobooooooooooon.

o PIim
Tim— ——— (D 2'1)
T™® Dx Ly
ooo,Pm: 0000
D : diameter of drilling hole
Lb: bond length

[002.4] 000000 (DINA125, 1988)
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0
0 0.5F, 0.75F, 1.0F, 1.25F, 1.5F,
Proof load: F, -

displacement, kg —

Creep
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(Rinpd0000000000.

b _ 61.981000
"™ "1 15¢ 300
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0000000000004.38kg/ene 000
0 00000 0000(RDD 00 000 00
000000000000000000000
0D00000000000000000000
0D00000000000000000000
00000000000000000000.
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oooooooz200o0o0o0o0o00.

[DO2.6QJ0 0000000000 1.210
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0000 (Creep displacement) K, O
A, -A,
Ky = gt/ t, ©2.2)

000,A0000001000000000
0D0000,A000000t000000.
<02.38(02.2y000030,700000
0 0000 (Creep displacement)d 000 00
0.30000Cyde400000008.1807
0OoooO00oi1.0808000000000.
200000000000000000000
000000000000000300000
0D000000000ooo.

<02.3>30, 700000000 (DIN 4125 Teil 2)

Cyde | 1 2 3 4 5

Anchor 3 Ka 0.43 1.48 3.01 8.14 0.04
Anchor7 | Kyo 0.25 1.05 0.80 0.94 0.72

KnOOOOOKa=2mmiOOOOOoOooo0O
000D O000000000030000
O30ton 000000, 7000000 25ton
ooooboooobooooboboooo
ooboooooooooboooobooooo
O ooooo.oocbobooooobooooao
goboooooooooobooooooaon
oooooo.

00 CreepTestll] OO0 OO0 ODOOOO
Lock-off 00O OO0OOcheck OOOOOOOO
000 O00.hydadlicJack) 000 OO0 OO0
ob,00000000000000 operatidr
jackingD 00000000 0O0000.00
ooboooooooooboobobooooo
oboooo,booooooboooooon, d
oobooooooooooooooocooaon
O000O0Oelastic D000 OOODOOOOO.
ooboooooooooooooooooan

ooboooooooOooooboooocooon
goooooooog.

2500000000 (Long -Term relaxation test)
00 00 000 OO0 ooooo goooo
70—75%000000Lock-off 10 OO OO
O gobooooooobo.coboo oo oo
0 000 0oooooooooooooog
O000oooOopoOooUooUooooooooo
ooopoooooooooboooDogoooooo
ooooid, 20,30,40,70,8100000
goooboooobo.obobouoboood
0ooDoooooooooobooooooo
000O0oDoo20000 (13—1@)0O0Ooooo
goooooooooopoo.oooooooo
load-cElIOO OOOO0O0O,00000000O
00 lock-off 00O O 10 OO0 ODOPLY 00OOd
gPxoooge/PDOOOOOO.
024 000000000000DOOO
goooOo.[oo27p000o0oooDoo0OOO
ooooooooooooooooogo.
ooodo oo oo obobo oooood
goboboooooboboboooo.ogooo
0000o0DO0oo0ooOooDoooOd Lock-
of 00 OO00O 0000O.000 00O 0o
14100 0 3—10%00 0D0goooo od
000000 13—17»wbo0o0oooon.

0240000000000

Anchor Anchor Lock-off time | Lock-off Load ratio
No. type (min) Load(ton) (P/P1)
1 Compression 18720 27.01 0.83
2 Compression 20160 24.21 0.87
4 Compression 18720 37.18 0.81
7 Tension 17280 42.81 0.97
8 Tension 20160 53.14 0.90
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000 O0(FIP. France. 1973., DI4125
Germany. 1972., PTI. United states. 1974., BSI
DD81.United kingdom. 1982., JSF D1-77 & JSF
D1-88. Japan. 1977(1988).)0 000 00 OO
00000000000,000000000
00000000 00000000 0000
00000 000000000.00,0000
000000000 0000 00000000
00000000000000000000.
0000000 OO0 0000 0000 000
000000000000000000000
002000000000000000000
000000000000000,000000
0,0000000000000000000.
1.0 0000 000 00o0ooosoo ooooooo
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0 Ground Anchor 000 (@ )(A99); 00 000000000000, 0000000000@ )0, pp258-282
0 0 0 0(2000)Load Transfer of Ground Anchors in Clay’, 1000000000, VOL.16, NO3, ppl45-155

gooOooon000O0OO0n0OO0ODO0", 00000002001000000000, pp339-346
000O0@ool); 000000000000 O0DO0000", 000000000000000, pp24-27
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