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Abstract

The experience calculation methods of the pullout capacity of anchor pile are summarized in this
paper. An engineering design of 768 pieces of anti-floating anchor was adopted in Bengbu city, and
all the anchoring depth is 16 m, anchorage diameter is 150 mm. 8 pieces of anchor were selected
to perform the pull-out tests. The test results show that, the range of uplift displacement is from
10.35 mm to 12.69 mm when the load reaches up to 300 kN, and it can reach a stable state. The re-
sidual displacement is about 2/3 of the maximum displacement after unloading, and all the anc-
hors meet the design requirements of uplift bearing capacity test. The Q-S fitting curve is obtained
by approximate prediction of bearing capacity of anchor pullout from the test results. Meanwhile,
the results were compared with different calculation methods, and it shows that there is a slight
difference between different calculation methods and predictive value. Nevertheless, they are all
larger than the measured maximum load value 300 kN.
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FER16 m, HEEAAN150 mm, XEASREFETTHRAL . WRSRKE, MEE300 kN,
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PRAB B ERTER. BT RREREIEN SRR Q-SHL, Tl THMHPIRRBER S, H5
ARG EHELERHT T, EREFPRAFEHELERETIEREZR, EHRKTZURELR
INER{E300 kN,
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Table 1. Characteristics value of bond strength between mortar and rock (MPa)
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Figure 1. The calculation diagram of
Mindlin solution
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Figure 2. Shear stress displacement relationship
graph of anchor

2. BTN - (BXRE

— Tx x
P e = 7 =
0 =X NX«— 4>Nx+dNX NX** 4>NX+dNX
X \ dx dx dNx
() SfiAThr ik 5 A (b) i & 42 B 5 7 g i ] (O IEk TS A

Figure 3. Calculation diagram
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Po=7,-L =7, L 17)
A, Lo AT N 2 TR
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iR F HRB400 224N 5 320, AT 4K 7 8 N JECHR 40 do AT A E B BE L = 16 m, B T0bR i o vt
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Table 2. Physical and mechanical properties of soil layer

=2 TRYENFMR

Tt

B FLIEE

= RIS RN B MR WEE JRAEHCR PURRM ARSI R R — —
Zim /m kN/m3 /kPa #ff  /Mpa E HAEAE kPa A EE BEL F T 0028 BEL g s
fti/kPa fti/kPa
Ot 222 13 19 15 0 — — — —
OMFiRit 124 98 194 514 1427 929 0.76 90 85
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Table 3. The engineering parameter table of tested anchors
7= 3. MIEET TIES R
FFs RS H 4% (mm) FLIR(m) AT (m) TS E(m®) FFL H H HiAR JIRAEAE (KN)
1 Bk 1# 150 19.5 20.0 0.34 2014-5-26 150
2 HikT 2# 150 195 20.0 0.34 2014-5-26 150
3 BT 3# 150 195 20.0 0.34 2014-5-27 150
4 BT a# 150 195 20.0 0.34 2014-5-27 150
5 HEHF 5% 150 19.3 19.8 0.34 2014-5-27 150
6 HikT 6# 150 19.2 19.7 0.34 2014-5-27 150
7 HiFE 7# 150 18.8 19.3 0.33 2014-5-27 150
8 HiAT 8# 150 18.7 19.2 0.33 2014-5-27 150
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Figure 4. Schematic diagram of field test
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Figure 5. Plan view of tested anchors
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Figure 6. Anchor design and profile of soil
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Table 4. The summary table of test results
4 RWERILEFz

FEE HEEGE W HR AR E IS 3 A MRS S HHE TR [ 5 SN
FHIE(E (KN) InaAE (kN) F ik B3R (mm) it E3E(mm) (mm)  FRITEUHE (KN)
1 HEFF 18 150 300 12.69 7.16 5.53 >300
2 HEFE 2# 150 300 11.76 8.56 32 >300
3 R 34 150 300 11.36 8.12 324 >300
4 HEFE 44 150 300 11.76 9.25 2.51 >300
5 K 5# 150 300 11.46 7.36 4.1 >300
6 HEFT 68 150 300 12.65 9.35 33 >300
7 HERF T# 150 300 11.46 6.58 4.88 >300
8 R 8# 150 300 10.35 5.85 45 >300
14 ~
12 |
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Figure 7. The Q-S relationship curve of anti floating
anchor
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4.2. TSGR

4.2.1. R¥ Q-S 734

MREG AT 1 ff 3 — 1L F2(Q-S) M e vl LUE Y, 8 MU B AT 1) e i A % S ff i R R R, %
BATEAEF T, S5 R S B Y RE R PR X R, R 8 ARARIS A FF 75 25 S A 2k M BL 3 R 3
AGRAE IR . MRYE CRSTHIEFER B TE) (GB50007-2011) H1 43 S FERb AR AT B R R 6 i 5 52 = 8
RGP I B AT (1 AR SR BTk 77 2500 2 Bt 223K e

BEAh, MIIRREE R4 8 ATUAE . RGN E 300 kN i, JHRAEAT A Sk B ok BRI RS AE 10.35
mm~12.69 mm [X [A] G P} B4k, P8R BRI 11.69 mm, RIS AT 18 BRI R R, iR
BOHAT 8# RN B/ s HE R RN, )R 1) EIR A H A A B, fEER KRR AL,
ik BRI TR AREAE 5.85 mm~9.35 mm JE [, FRAREHIMEN 7.78 mm, F XIS AR R E S B
AT A EUAE Y 56.4%~78.7%, “FIILLAE Jy 66.4%, HAiRIGAHFT 6#ik RAE R, RIGHIAT 8#k &
/N B EFFEN AR S M3 #E 2.51 mm~5.53 mm, “F¥Jm3# 3.91 mm, (B4 1#m#E K, Wik
HIFT gl BN FIR TR R, BRI BOR BRI L TRARE . R EIAE— N E R,
AT BT BT A M M S L BT SE PR TAKE E S . AHAREE AT RIS R . DL IR AN, BT RE
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SN G RAFEZE T, (HREAREE RERAK, Frnl2 NE I 200 kN 72, BT A2
AR AT S, AR /E 300 KN fr N5 /4, [I# 1 13 Aife, f77E 2/13 1)
PRARNLAEE -

4.2.2. FIRARPRAE TN

4R 8 MRANF IR 45 3, K Ao Be DA 0 73 24k 2] 300 kN 142, HL 8 MREGAF I #1351, %
H A - A% B 2R B 9 TR

H 1€ O TT A H, K- P B O A -1 485 i (DML & i — 007 F2 4 y = 0.0002%° —0.008x +0.144
y AINERRE AR, x NG, SR Q-S B N: S =0.0002Q% —0.008Q +0.144 .

T AR I %K 2 300 KN A3k BV4AT IPTHRARBR &SR 7, N T TP IR & 77, e FeE
W PR AT A S IR B SC VB . R AR S AT X A TR BR AT 3 A Sk R A e IR e, S &7
FNR ZHRE[12]48 HARYE Q-S MR TR AR (B 4 s, LA IS 7 P o 8y A MR L7 AT 0 B PR B4k
Tio EBTREEE 2413 BT BV LA AZ 1A B 20~30 mm I 6k S (L fr AR AR BR T4k 77, T 58 A Prisa
FEATBUEAE, T L B PR FF il B st . Fecia [25)E2 L 4k & 10~20 mm B R (97 30 A MR SR i 4k
J1. SHEMEILM LIk, EEN, W ERA A EHIE 10~20 mm JEE A ERYIMX, 4EbE
NBRKGE . RD BRI T RIRR SRS b 0 2 EER B A ELAR N T 180 mm, A BT R BRI TR
IS (14 S 17 B /NT 25 mm [25]. RS, WHEUNEARCS KT 178 mm) A FLIERENE, AR Tk Bk
TR 2 AR IOV A A 6 mm, 1T AR S A BR B4R & 38 (R TR A9 25 mm [26].
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Figure 8. Displacement curve of anchor pull test
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Figure 9. The average value of load displacement curve
of test results
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ARAEAH 5 SCHR TR AR AR TARE B 0K, BSOSk A2 A% Dy 25 mm IR0 7 A R4 far A 9 R B 44
A, R Bk Q-S AT FARR], MMIRAE T Q, 7 373 kN AR FR{E Ll i £ K AE 300 kN K 24.3%,
AR U 2 SR N 0 R PR AL AT /R D A L X B AT SR M PR AR 37

5. FRIGZEERHESH

PRAE S8 3 AR RS T 77, 456 B IR BT AT AT Ie BERE, B = 0.35, A9tk
Bk Ea = 2.0 x 10° MPa, ¥4k Eg = 3.0 x 10* MPa, 5 H A K B 16 m A FT B (53K A PR R 3%
71, WEERSG L 5 R,

A5 ATRAE tH, ANEVHE IR H AT DR R AR S KNS ZE e, MR SRR T 4
SR SIS 45 F AR /N 10.67%, AT ERSE 28, Af DU 2 B EER; Phillips A QS0 VAR (G
LR IR BT MR R ) TS B4 I L S FE /)N 3.49%. 3.16%: BRFTVLAR PR A& E /1 THE . (&
PR S B BT RITE ) THES R HAMIES 2 (B O @St brdE) THE S5 50 b szl
TRIMME K 1.80%. 16.22%. 36.17%, ZLHVLIK PR &SR IJ 7145 35 Seil i 45 gz, ml F I el
SLEFEAE O PTHAR IRAEL 7, (H2 (A BMRRHIE SRR TR A H AR &g O DTS
THARAEY TS5 B8 Le Sl T 25 SR fm KA 22, AR AN 224y, Uk BRI PR FpLgRopE R 5 7 VAN B T4
FEIIPTRAR BR AR AT TE 5 R DR, O T SR 22 A 25 18, TERAT BLikoR 8 21 1% 024, a7 ARIH Phillips
ARSI EVE . BT BRAZ L DU G MR B A B T B AR IINE ) TSkt S AT
TR AN PR AR T

6. &t

ARUARIE XS HUIF AT 1a~8a )\ AR AT HEAT Dudkikng, I 370 N4 & 300 kN, FIRAIFE L
Fase, KBBR8 R BIE R AR 7. Ui L A% R AR 14 IR 150 KN HU3F 77 035 H 2
Ko

(1) ATFEFEATFPHRAR T, HTaEKE 16 m 560, 240n#iZ 300 kN, &8 7E 0~200 kN
INERTEEE N, AR IR, 7E 200 KN~300 kN BNk Bl 1, far B fr e el S 2k 1tk ¢ 2 34m

(2) ATFEBEHHIATLE 300 kN i n#s, 13 Lk N 11.69 mm, E#k/5, W T 13 A,
{ESAFAE 213 WIFRARALFS . ULBH LIF Junt i~ & R LA AT A sema iR oK, BVF )5l e = A AF i
PR ARAME TS AR AT, TN RiFsE ) B 7 51 RS 4 () V7 R8 DA SRR A B R

() GEAFEHE I AR A R PIRR R A E T, CRESTH BRI BT S ) THESE R R AR
S, FESEPREETE A, AT RARIA Phillips 2 e v BUBHTLI PR RS DTS DR ik H LRk gk
RHBETT ARG THEE R S A R PTHR AR R 2 2K T

Table 5. Statistic result of different calculation methods
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PHIE i antEiE BUEEE IHOEARE St 0 R Sl
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BIRARIIN 02 360 379.7 361.2 4335 507.9 373
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