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Effect of surface friction around the free anchor length on clamping force

FIR

Naoki KATAYAMA

Abstract

In ground anchors employed to prevent landslides, grout injected into and filling the free anchor length result in the peripheral
surface also adhering to the ground. On this account, a structure is realized whereby the frictional resistance of the peripheral
surface is expressed along the entire length of the anchor. The frictional resistance of the peripheral surface in the free anchor
length is not considered in the process of anchor design, but research has shown that the proportion borne by this frictional resis-
tance is relatively large. For this reason, when the anchor is under tension, it is thought that upward stress is transmitted to the
ground via frictional resistance in the peripheral surface of the free anchor length. This interferes with the downward stress of
the reaction plate —in other words the clamping force —and it has been pointed out that there is a possibility that the clamping ef-
fect, which is one of the effects that the anchor suppresses landslides, is thereby diminished. This research used full-scale anchor
experiments, experiments with models, and numerical experiments to compare the in-ground stress accompanying tension in two
anchor types (one with frictional resistance along the peripheral surface of the free anchor length and one without). The findings
for the anchor with frictional resistance along the peripheral surface of the free anchor length indicated that the clamping force
was reduced and transmitted relatively deeper. From this fact, frictional resistance along the peripheral surface of the free anchor
length is presumed to be a factor that hinders transmission of the clamping force.
Key words : ground anchor, free anchor length, surface friction resistance, in-ground stress, clamping force

MXEE

WIXDAE LTHYONE Y ZY Y FT7 VA —Tld, BHRIICZINE 7 I PORIGEANC LY, OIS ik & i
HS DI, Ty h—ERIIOL) FHEERIENSEB S 2L 25, 7 v -Gt iR, BHREBOREmERIKFLIZE L
W WS, ZOBREBEIBAHET 2 HEIRBHRENI EAINETOMRTRENTV D, TD72D, 7 i —BRRRFIIEH
MR OFEHEEERZ AL, LAZORPSHBIEEZESNLb0LEbh, ThPZERICE 2 THE DT, §74b bt
THETHTHIET, 7Y A—OHTRYIEIRDO—DTH 2N TR IMEH S 2 TR R S N 5. £ 2 TR T
&, 7 YA —0IERIEER, BIRIIERS X OBUEERIC LY, BHEROMEEERIOARICL S 2HEOT Y —I2onT, B
BRICHE D BEIS T 2 W L 720 TR, HIRIEORTBEBIRIAA S 5 7 ¥ 7 —id, MBI 7 2R S higERIC

fRET AT LR ENTZ, ZOT L b BHEAROREBEEIEIIE, MU NIOEEZHET RN LR LD EHEE L7
¥F—TU—-KN:1JSI9KT7rH—, PrHh—-—HHER, BEEEER, ®BALH, HEUH

1. IFUIC

HIRYIETELTDTS T 7 vh— (LIF,
Tryh—=35) &, KHILTT ¥ h—WEB, F1-8kD
W (HHER), 7oh =KD 3 00 ARERITH;T
5Nb, Z0OHbHBERICIE, Bigkeotghn s Lk
AR ARIEE £ HWE L2 T bOFEE
ATy ThCX Y, 77U —FRiFE HHER
WCE—HD 7 I ML AHMERPTR I, 7Trh—2
BlCh7z) MuEs g NE$52 81k 5%,

—W LT TIE, 7y h—KETOTIT 7 FOME
HEA L HHEEECTOFEE AT ICITDbN S 720,
TV H —HHEROBIERIZ T v — oA L THEE
HICBVTH FMERIKIS BT 522 L3P L2 TH
%o

=k, Ty h—ROFEERER OT, mEd3)
ZRAINCET HBICE [k X RE A 179 25, ZOWf,
HHEMROZ7 I bOFTEEAEELBL 2V D7

* liiEH  corresponding author

MRkl H AR 2 > v 5 v

Nihonkai Technical Consultants CO., Ltd
T699-0403  JHHURART L 5558 MY P A £52570-1

»

2570-1 Nishikimachi, Shinji—cho, Matsue—City, Shimane Prefecture, 699-0403, Japan
b) TR KR

J. of the Jpn. Landslide Soc., Vol.47, No4 177 (2010)

W, T AR, TIRERBRERICL 20D
VBT v h— KK - B s, HHEFICERT
BIEHEEREER (LT, rk$5) 3k EEBEINT
WRVOPBIRTH 5,

L Lah s, EBIMIZIZrDT v —8EIT L
e LTHTWAZ LI THICEZONLEZ EH
B, trld7 YA =R 2 RN R E 2 H -
TBY, 5HRTHEBSFHEN T LD H 5,

HHEESEEICIERE T b, HEBBEOIREICD X
BH, RLTHE B ARV ENRINTE TOMREIZE 5
THEHESNRTWD, 7 v h —FTikiEoE0 % #El L,
T —~DOEERRE LMD, TUh—
HEBEEEICBEMSELGETY, BEeRIIRTICIEE
5%, BRI OMES (384.2kN) ZopEEL TV S
CEIRENTWSG, 72, TV A—DBEMTHST
YRS T T PO ERE I A5 T
X, HHERZ 97 MK E REMOTADEEL T
WL EMD, HEEGEIC S LB E W E IR
WAL TWVWAE I EIRENT VS,

—J, T ¥ h—513K X Ko B EIKPTIC B A A
EBICBWTH, HHEHETL 7T v 7 — R LT T X



Friliecs o 7 > — A iR TR AR O 012 RS R

I ZJHTHEEBEERIAER L TWwW b 2 e R IR T 5,
INHDOT VH—OFERERB LOBRMERIZLY,

HHETIC S ARERERs BT 5 2 &%, oM

HENHBPRENZ EHPHLMPIZEN TS,

CIT, ZHERITHENTVHHEIBICBWTH F
BEEIRIASRBT 52 82k B, T h—kiELoRE
MRS NG, 7 v h —BRREOMBNIRIIE, FEim
BRSPS L ) AR fmES S L& ol L,
ZHERDPOEESNLE TMEDIRIIFREAT L, 0L
&, THEMRTEWME, T4abbHEERIZE W Trri
£ % L& O ZESR AR R SNGE, SFE
WA & DT I D HARRIBNMEZEE N L D E HE I N
LENED L, 72, rOFTEICKD, ZIER DA T
NEWFET 5 L CTUhER, BB IEREM»AT
W BMREDEZONS, 2F ), FEHROHAT
AR MR DO EM AR I X DT SN, FRfHI1ET v
H—7 T & I LALERICEE S A WHENEDS
RIREND, 2L, EEMOMEHELTICE) 27
TAT IV avYlRIUAHNZALOMEEEZ LN
%o

LPLadS, SOLI)BuDT VI —OMRICRIT

HEIZOWTIRIZLEALTER SR TE LT, BIRTIE
7 A —DHEFHIDEFE SN TV R,

BiTo7 v Hh =i, 7 —HD100%Hh¢ X
DEICPER T ARSI S, [ ORIER] & [Fko
] D2 O0OMEVEEINTVD, TDHE [Hif
RIR] TR MICT A2 EE D 2RSS, FAW
I ABEMSELMETH L7720, Rl 7 v H1—N%
EATAERNERD, ZOFHICOWTIE X ) HEED
KoOoND, LaL, RERPOIESNLT V=T
HHBENTTHEL, TR TENMED BIEIEEA T
HZEEHONTHY, HEHNEE L ERHROTRHEL T
FENTVEY s D72, R TIEBIRIEERR A RE
Fik (LUT, FEM&ET5) ZEZFM L -2 BEERRIC
X BWME IR ENTVED, INHIZBVTHrD
WEBEZRE L7205V,

Z 2 TARBISETIE, crdSHfT I I AT 352 & Bl
THIEEAHME L, EMWBICIHBRLLERT VI —
E2MBIDOET VIR R E L7ERLT ¥ —Zon
T, HHEEHICEWEGEEII» S 256 L EWE0 2
FHOT v — % BIR L2 BOMBNTO O3 A0 %
W L, DAEERRZ B Lz, 512, FEMIZ X
HEMEBRDIT, TN DOEBRERENP S, e ST ¥ H —
O RY HIEFRO—DTH BRI RARITT
BEER LI, b, AWXTRIBDHOEMmUAZIEE L
Twh,

2. Poh—FKAER
2.1 EREE
T A —FERFERTIX, HHEHBIZZ I FoFREE

AxfiolzdbDl, REFEAZITDOLEVWH OO 2 FEFHO
ERT v Hh—wWRIITRERL, 7y —RiEkEoTF V¥
VIEE, 792 b, WBENEO T ARMER T 72,
- 1 ICEBRME LR,

KB, FEZROREV AT LHXTHY, W
BRI L %L (N= 4 ~108) B % 5 miEEEE -
TYAEIITHD, 72, REMIE LA 5 mEEE Tl
JAAEAT (N=20~40f2) 23043 %, REITEEMIC
WK 2 IRETH D, MRYELBIRETH S,
B, MEEH SGL-10mAE & Y B 2 IS5
(N=50) IZBWVWTT ¥ =5l &A% 17 - 7R 8,
ta =0. 50MN/m* Dk B % 572,

2.2 EBRFE

2.2.1 7rHh—DFE

TYH—OFTRFNISRE FI& & L, REFEAOH
MIZL Y 2HEHOT v A —%FTE Lz DT, FTEEA
PR b WT v —%Case— 1, BEITEAZITHI T ¥
H1—%Case— 2 &3 5,

EEBIMT 27 Vb —FBEBERI T v —F v,
7 v A7 —HHEL.0m, 7 ¥ H—KE3.0mE L7

HlfLida—% ) —x—7 v ¥ 3 YREFLEZMEH L,
HlfLEE @ 115mmE U7z HIFLTE, A&LfLNdEE % 17
W, FYRVEABLIO TSI N (B@EERA Y IW/C
=50%) DIEAEITo 712

T A=K = I ME L BIEEA R
1otz KVMEELRT VI —KERDIZDIZ, 7 h—

TERER RIEH —_ ;ZZ?Z;
P-1 Cise—1 P-2 P-3 P-4 /Case—Z /P—5
[GVAN O O O N O

HEARERX

Toh— Toh—
Case-1 Case-2
HRE A w|ARL  BAR WA AR HERR
GL  (P-2) P-1 P-2 P-3 P-4 P-5 (P
(m) Nfg
0—

A #l

[ORRIS L

® VTR
(7 Uh—80TH)

S E-MFT-Y
(hBAT. HREVTA)

(959 bRUTH)

K—1 7rh—RXEREE

Fig. 1 Experiment summary by the full-scale anchor
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