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Discussion on selection law of initial stretch locking value of prestressed anchor
cables in foundation pits
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Abstract: According to the characteristics of prestressed anchor cables in foundation pit, the principles of selecting the locking values
of the tensile anchor cable, pressure anchor cable, scattered-load anchor cable and multi-row anchor cable were discussed through the
methods of theoretical derivation, analytical calculation, numerical simulation and example validation. Due to the difference in the
stiffness of the anchor head, the results show that according to the specification range, the small locking value is adopted for the
tensile anchor cable, but the pressure anchor cable requires the large locking value. Scattered-load anchor cables should be tensioned
and locked by groups, and the locking value of steel strand in each group is related to the length of the free segment, dispersion
distance and displacement of anchor head. The locking value of the segment bearing body increases with the enlargement of the
distance away from the orifice. Different locking values are applied for multi-row anchor cables considering the cable tension locking
sequence. Based on the difference of the real anchor head displacement after each row anchor cable is locked, the smaller locking
value should be adopted for the upper anchor cables, but the larger locking value is for the lower anchor cables. Therefore, the
obtained relevant laws can provide useful references for the stretch locking construction of anchor cables in foundation pit.

Keywords: foundation pit; prestressed anchor cable; stretch locking value; cable type; anchorage pile

| B = BUTRE, N #2805 53 B R M R T
B RR . RPN R4, HiZE 2

TN I HR R I ECAR BAT SR BPT. AACCY BRI, B A SO 2R B 14
R fir A% BEHIRRE R L T T IT AT 2 A AT s SZY IR 1) AR e 02D I KB R 1K 4 {8
TEREYT. O SR AR LA Y iR MO e S SRR IS BB b

ek HI: 2016-09-18

HBIH: ERARBEIEEIIH (No.41372356); HH Rk H (No.106112014CDJZR200008).

This work was supported by the National Natural Science Foundation of China (41372356) and the Fundamental Research Funds for the Central Universities
(106112014CDJZR200008).

FfEE T XKEG 53, 1986 4R, HlL, FEAFIEGT. by R RI A E A, E-mail: liuyongq20@163.com



6 M

AL G FEGTTIN ) B ZR A AR 5K B (o R AR 2165

B R AFIE B AL 52 J1IRES o N LB T35 K
BEYUHE R AL LB S R S P 7 TR RFAE

IRV IEVPANIERERORIIL L S 0R T Vrck 1P
BUEEFIER BIERR P RN A R AR &
Lo BUE LA, MEAA AR S ALY U2 R
AT, B R 25 B S IS s BUEMILK,
HITSCIHEIARIE AR e S B (i AT e HH
THE, IR R, B R AE LR DA B S 1S
wo UL, SiEIETUR IS AR R, IS
BRKIRIAR TR BAVUE (L, J ARG P ) 32 I 1R KB

EEXTTRN I8 (AP BUEE A HUE R, AR
DRSCHR AN ) A1 FEREAT T W9 o 20 It J 2 P A
RAPEBRBOE T, IRIEHE S SR KPS
BT T AT TN B A AU s 3k 545D
FENL T RS R S A BUE (R R FR AR A
B, BFC T BEYUIREE . B S T B A R ZOR AT
TR LI 5 s E 28 T R 1 T
FErp s 400 B BRI 32 0 R PE D R4 5 S22
S T AIE M IINR M sk E R A A g
&5 o3 BT v SR A Analypile 454 Excel BRIk
NS e VN i NN TN R: 1 7 E oA D&
SEALAIE R WAk Lk AR Z A0 4
— RARRB 2RI, (HEEGT TAE A SE bR T,
RTINS SR RAT 2 Hl, AR R R
(MBI (R R e RAT IR . U4, 30
BE EAFAEZ HESR N, S HR R 0BUE Ik 2 2 2
R IR BUE WP AW o XTI ee B AR AL, H
BT AR B Z R GERRDAS LERIT SR 2 R &

BT, AEGHMR B S EGHEEIE, X
T3 I 0 TR s B F R R KA A6 5K P B M
(I AEREAT T PR AL, A BT el
P b 2 HFR R FUSEA S A 22 S (N A |, R4S
T 2 HEUN ) B R BOE M BE R, JFHFE SR
AR HAERRL, 0] Lo BT — b R 2R KR
P W R BUE (UL T 58, ARSREE TR R A TN ) 4
IR BUE il IR 2 S%

2 VG HRE K e H
CRSUEHUSY AR @ LR FFRAE)
JSE B IR e B (A R R K5
P=(0.75~0.90)N, Q)
Aot POWBRIOVIIAKSBUE E BN 5

{E5); N SRR AR ARURTT(E, A&
ASCHRBUE P 5 N, (A E SO 8IS R 8

M0 (D w1, EBUEYEHEE R 0.75~0.90,

TESERRIE T, ] R B = B (1 5 )
P BTHEIOCR, EREA ST, #iRim s
WA SARE SR W T

N =ypyoNy (2)

b NoEERB b WO E: e AAEHIEAZ
HINEEE 7 IREL, YR ERe S ARSI
ye ARNINT1.25: y, ASCAP SR EE REL, X2
RN W s RIS R,y A
MN/NF 1.1, 1.04 0.9,

MR (DL (), nTHEARR SRR )
A RI=E eI R = EE RN D)

P =(0.55~0.80)N (3

YERRTLE, B4 T HARER TR WIaR 7K Hr
BIUE M MBUERE, R 1R, &G IE
TS A AR, HERITS, Sz Sl 4k
PRSP EOR B RN, BUE RO A 2R
BURI, BUE AN BEAE, X228 5 L
TN RGN TR, R BUE B 2w Tl )
R bRAEAE .

R 1 RFEAIEN THR S e g

Table 1 Locking values of anchor cables in
different standards'®"*

RS 'y MAGAER B
WREGCL YA JGI120-2012  ATNARAE  (0.75~0.9)N
WS TRARRARMIE  GB 503302013 M ArAE  (0.75~0.9)N

SR YE GB 500072011 EZERUE  (0.78~1.17)Ni
LTS RARR LY GB50086-2015  [HZKA5ifE  (0.70~0.85)N
PR ARG e

o HE R K S AT B . . -

KR JGI/T 2822012 47NkARAE (0.56~1.375)N
BT AR CECS22-2005  hatrdl (0.8~1.375)N

LG TR GHIAL) DB42/T 1592012 M5 ksHE  (0.6~0.8)N

FEREYUTRE R, B e U2 e =
L ERE LM AT, AR LRI IR DUE Ja
IV SR RS , BRI, BRbT TR P R R B E
{E— S OL PR TARUE(E,  LL5 RS 1 S A8
fe Aol Sy ik v

FLHUIEST T R AR BIUE (M IRV
(HAESE Bt Trf, SRAT IR FIN ) B 2R R AT 22 Ff
IR IAR R B 24 PRSI AN,
HAUEERER AT TN 21
B AR, T 2 BURBAR N SR 1K
AN, OO SR P 98— IR B e AE B R



2166 b +

o 2018 4

M52 S ER . BEAh,  ZHRARINE A7 A5 2 HFHUN. )4
RIN, ANFALE IR A I UT 258 B I B kA
B A 50 B E IR 5 S B A2 AR
P 0T IS EARI R, SEGTREE BT 45
BE— L PRANfRRE, (HAEEN RN 5K AL e vh Al T,
iR RO B E PR TR E
B, W TORIERESUMHZ IR ETE . 20 S S5
AR HAT+ 7> FE R S

3 ANFSRAR R KB Bl e (EHIE

30 MAHRSHKHBREER
3.1.1 PRSI
P S BRI S R R I g b s i 1 pr

(a) hrJsBAR

T
Sl FERL ZRIAN L fﬁb“’;’ﬁ«’ébﬂ‘lﬁlﬁ‘

(b) KRR

M1 whB, EARMREHREE
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compressive anchor cables
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Table 2 Locking values of anchor cables at different
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Fig.2 Structure diagram of the scattered-load
anchor cable
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Table 3 Locking values of segment bearing body at
different displacements of the anchor head

R 1 AR 2 2 NK]
Ax /mm

Py /kN P, /P P>/ kN P, /P P3/ kN Ps/P
10 183.06 0.92 187.68 0.94 190.32 0.95
20 166.12 0.83 175.36 0.88 180.64 0.90
30 149.18 0.75 163.04 0.82 170.96 0.85
40 132.24 0.66 150.72 0.75 161.28 0.81
50 115.30 0.58 138.40 0.69 151.60 0.76
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Table 5 Real anchor head displacements of six rows of
anchor cables
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Table 6 Physical and mechanical parameters
of rock and soil

BRE EE R WEEEAM ARRE

T2 R ) HELV R
/m  /(kg/m’) /kPa /(%) / MPa

32 1.0 2450 5000  35.00 2000 0.0
Jelit 42 1850 10.0 5.00 8.0 0.6
KeaFit 100 1930 29.1 18.90 225 030
WO 7.6 1920 28.7 19.40 215 031
Ui 8.0 2050 0.0 3200 750 0.8
P 240 2560 813.0 3411 29200 031

TE A o0 M rb Bl B A R T ek 22 SR

(beam) HICHIU, TN JJHEZKHZE (cable)

TG, beam HLI0 K cable HLIG BRI S LR 7.
8 Fr7ie

RT RETEASH

Table 7 Parameters of beam element

HPERLR B LS/ m
afk SR e T i o
/ GPa / (kg/m’) I, L J
TR 30 0.2 2500 0.114  0.015 0.129
Hibk 32 0.2 2500 0.189  0.189 0.377

R HRHITEASH

Table 8 Parameters of cable element

g OE U RECRDK RRCK AR
4k ’\/mmz" S SR VRNEE N RENIE  BEK
/GPa /kN / (N/m) / (N/m) /m
HEB 556 195 880 0 0 0
i B 556 195 880 2 8700 1.25x10° 0.417

4.2.3 3 FhokpraE 1%

Sy Stk LU AT A9 B0 (X 5 e 2R e 28 i
(IS, (EAUMERAL R Bt T W 3 Fhakdr e 7y
Fe HE, 6 FHE R BUE /5L, Win=
0.75; J7% 2, 6 HFHE R =B R4 Wi =
0.90; H% 3, HIESHAEE RIS LA R I 2 572,
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X HEE R DU R B e (8, A HEE R AN B e
ZENE 9 o,
R 3FFRABE S RS E RSy BUE

Table 9 Values of locking coefficient 7 in three kinds of
stretch locking schemes

HE - WMRO HWRQ RO HMRO HRO HRO
1 0.75 0.75 0.75 0.75 0.75 0.75
2 0.90 0.90 0.90 0.90 0.90 0.90
3 0.75 0.75 0.80 0.85 0.90 0.95

MR 4 A1 5 hHs T &, 1 3 HER R AR 5K
FEBE o A RS SR R R, FUE R AN
OB (AR AEL, e 3 HFB 2™ A R SR SR A R AN
Wro/ls, DL, HBUE BB AR, 25 6
R R KIPUE R B RISKBITUTR 6 HE

RILSERESKAI ARSI 5EmT, 7% 3 HRaE I 7405k 9 fir
TN E REL, AP DS B Sk A A A [R] i
AR R I E AN
4.2.4 BUEVHE AR Ko
BRI, B R AN BTN (8
Jois o DRI GRS B (PP B Al ol B ) T el e 7 A
BORIAIR R, 6F B SE B TR A R M e 1/
PR R AR AR R 2 S R e M R IEE
BRIRBE (. B AW A S U (e,
IR R AEAIEIUR G R e RS T & T %
BT (E, LR 3 HE R ), AEASHA B
SERHCY, ARAEUE T E IR R ARk
Kl 7 .

_ 500
480 540 -
460 480
520
L 460 |
L 40 so0 b _
¥ 40t Z < 440}
@ 5 480 | &
L = R L
E 400 E 60 - 3 420
gié 380 A% 440 F 3;7400'
H
360 F E ol 380 f
340 400 b 360
320 1 1 1 1 1 1 380 1 1 1 1 1 1 340 1 1 1 1 1 ]
06 08 10 12 14 16 18 06 08 10 12 14 16 18 06 08 10 12 14 16 18

B SN 10
(@) FE 1, B F&%5n=0.75

& 7

B SN/ 10
(b) 7% 2, BiE &%n =0.90

A FABERECT 3 HR AL MR R P AR

B SN 10

(c) HE 3, BiE 7 =%n=0.80

Fig. 7 Cable tension of the third row changes with calculation time step under different values of »

HHIE 6 FI%1, 783 FBE =, 3 AR
BT D AR AR — 3, RIS
SFFFA M ANKIE R, EBEE 54 338, 360,
405 kKN (Rlln 20514 0.75. 0.80 &% 0.90) i, iR
BRI DN 419, 446, 459 KN HREEUH A%
HERERAE 3 P74 JE R 10 Fios.

K10 ARAYEFIET 6 HFRMBAPIME (AL kND
Table 10 Finial tensile forces of 6 rows of anchor cables
under different locking schemes (unit: kN)

AR RO HERQ HRO HWRO  WRE RO
1 425 431 419 405 395 383
2 467 475 459 445 443 428
3 448 456 446 439 433 435

M 10 FEHETT LU H, Y 6 HEEI R IURAK
BGEM % 1D I, 6 HEAERR & %
HILF] 450 KN [FIARHE(E, JLrhes 4. 5. 6 HRli R 2=
SRR, B R A RS e

Z0RAER: 4 6 HFE R S BUEE 7€ 2
I, FEIEYUFZ UG 6 HHlRB %71, B
FE BRI, B 1. 2 HER R 1 e AR (E I A
HEI T 450 KN, FEABIR A, B 2R 1A% PR A ] )22
KT 450 kN, DAITAHE 2R IR R AL sk by TR
L R P EIE RS RIS LS I 2 i 4%
T E R LT A 2Tl S ] R kI G 1 R TR
T3 W, e BRI TERAE, R RS E
(ARO[ BE(E, EREYTHZ UG, &1
HERINZ IS, AW B bR AR IR BRI,
RN T NG,

3 FBAE T 58N S ) S 2 1) AR T E
Kl 8 Prore.

T 7% 1 IMAIRBUE D, i 6 HF R
() e AR /N T 450 kN, DAL, Sy i
AR TR R T % 2. 3 MR 2 5TE 3,
A% 2 PR ES KT A% 3, W
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UE, FEJ75E 2 FPIRE S AR AT BN TR 3,
HPE 2 IR, BRS¢ 2 Wi 5 Ak
FIBE i, AB TR A Al A, X2 DR B R
S A AR . SRS, TR 3 &
R Z 52 O G L, SCY BRI AR TE A5 2B
IDESE O CIE TIPS s /NI E S UATREDIE 8

) 1) ZZ FEAE/ mm
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—

—— %2
. 10 =% 3
2 15
M
g 20}

B8 ANFEBUEDT R TSR 2T
Fig.8 Lateral deformation of supporting piles under
different locking schemes

5 1w

FEASCRFEC AT L s g RO 2R I Sk M
B 2=, AERE T AN G L Al Sk M B Dk, g
2T A B R . F b, BRI NI REK
NGNS R B R L B R e ke
) (R 2 i P LA R R R I (BOREE) (HR
KR, BTN, 20 IR ) Ja A
DR 22063 43 AT 48 RS AN K, A6 T4y 1 BV R
R ] B A X S I BE (1 DT R4 % o B 7 A —
SRS [

S (HEFPIETC P EAME) O g gt
SRRSO W Rk, 10850 (4.1.9-2):

3E.E A Ab,

sc’p

T GE Al + EAL)s

A E AT SRS (kKPa); E A
AR (KPa); A, KB4 TR i A
(m®); AR AT S5 AR BT AL (m®)s E A4
FF [ G5 AR s VA & (kPa); by A &5 A5 55 1
(m); s N ACEEEE (m).

U ) B R AR B A UN, T BB
LIINIER ki BRI R kyy B8 (5) 1T
%D:

(14>

E E A
fi= SzAp’kzzzcz
f i

(15

FE—MRIEOL N bo 5 s 2AHSER), #4215 AR
A (), Wrekal (14) 5 H

1
=1

7 (16
[T
FEA SR R R I 73 A, HBIE T ko R
BRI R DTk, RIAR S T2 1 (16) Jh Bk
(K] V/(Bko)3ite DRI, AESERR TR, i Ty 2R
FUST A Sk M LA /N T ASSC AR (KT A 1T 2
il o] Bty o ) T SRR ZE AR IAE RS L2 A ey, BRI
P SRE ZR IR B S A S8 22 S AR B, 3R] ST o T
FE I FE W2 T 22 42110

6 4
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LAR 48

(D MR A BB BB AR, d
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SN PN

(2) BT HM S RS AINE A EASE, 72
WIGEBUE o AR A S 88 7 2 (R R e (B AR
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WO A1. 2500 BURBAR R DO E S Bk I R 2%
Fie . B A FHBOICRE L B T A 53 B B2 R il il
PLEATIG, HEfLIE e, 7> BURBAEIR 1
BiE K.

(3) Pl EATAEZ RIS, 2
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