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[ Abstract] Based on the field pull destructive test of 9 anti-floating anchor of screw-thread steel bars in a foundation pit anti-float
project in Qingdao, the load-displacement characteristics of anti-floating anchor of screw-thread steel bars under different anchoring
lengths were studied, and the bearing performance of anti-floating anchor of screw-thread steel bars was determined. The results show
that the ultimate uplift bearing capacity of the anti-floating anchor of screw-thread steel bars with the same diameter is 681 kN for the
3.0 m and 3.5 m anchors anchored in medium-weathered granite, and 1 004 kN for the 4. 0 m anchors anchored in medium-weathered
granite. At the initial stage of loading, the displacement of anchor head increase linearly, and with the increase of load, the
displacement of anchor head increase abruptly, all of which exceed 50 mm. The agreement between the hyperbolic function and the
power function load-displacement curve model and the measured value is good when the load level is low, but is relatively poor when
the failure is near, and the predicted ultimate tensile strength is much different from the measured value. The exponential function load-
displacement curve model can predict the ultimate uplift bearing capacity of the test anchors with high accuracy and good agreement
with the measured curve.

[ Keywords] screw-thread steel bars; anti-floating anchor; ultimate uplift bearing capacity ; load-displacement( Q-s) curve; function model
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Table 1 The main physical and mechanical indexes of foundation pit rock

+ 2 FYHERE/m  FEJE/(KN-m™?) % 41/kPa W EEHES/ () i1 /MPa

FORREL 5.76 15.0 5.0 10.0 —

55 Q)2 ML Bk 3.65 18.0 4.0 18.0 10. 0 (A6 )
HOEM T+ 1.43 18.8 13.2 5.8 2. 82 (JEHifitt)
EAO) Y5 ¥ 1.13 19.7 32.9 14.9 5.77 (R4t )

EH6Y =Y iR 4.35 21.0 2.5 25.0 20. 0 ( 2 A )

EHOIEE R Ak 2.13 21.0 3.0 30.0 25. 0 (AL )
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EAO)=L R AR — 27.0 — 50. 0 3.000. 0 ( FLPEAL &)

5 Fa M 1k . www. stae. com. cn



By O 5 TR

3384 Science Technology and Engineering

2025,25(8)

1.3 KB EMEFEFK
1.3.1 &4 430

A2 8 AL #50  h,  HL 7 5, R
BEAILEE B 10 T Bl RS L. Dy kG A 4B B PR T BE
A T R 2 R A R W 4 o A 208 R L R R

®2 HIFEERITSH

Table 2 Main design parameters of bolts

FRAAE BFFA BB AT XUETE Bk

o
TS Z/mm  K/mm BE/mm KAKE/mm E/mm
S3.0-1 36 12 600 11 800 3 000 800
S3.0-2 36 12 600 11 800 3 000 800
S3.0-3 36 12 600 11 800 3 000 800
S3.5-1 36 13 100 12 300 3 500 800
S3.5-2 36 13 100 12 300 3 500 800
S3.5-3 36 13 100 12 300 3 500 800
S4.0-1 36 13 600 12 800 4 000 800
S4.0-2 36 13 600 12 800 4 000 800
S4.0-3 36 13 600 12 800 4 000 800
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Fig. 1  Position diagram of test bolt
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Fig. 2 Schematic diagram and physical diagram of the loading device
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Table 3 Test results statistics
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Fig. 3 Failure load and the ultimate uplift bearing

capacity of anti-floating anchor
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Fig. 4 Load-displacement curve of anti-floating anchor
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Table 4 Common load-displacement curve model!"*"""**!

bR RO Y EEL i NS L gEH
10 Q.8 S R IFFALAS  BAL  mm 5 QSN BT ERATAT S5 AR BRPTHR BT kN0 A
L e 10 0= i
+a SR
5B R B Q = Q,(1-¢") b YR W K F, B A :mm ™!

L K RARBCHRIE B K s B U — 9 4 6 RS 9 B G,
wagn o=0.{1-[u +ws]"”} {37 +kN/mm s 51 11 RO 56 DRI B0 0 Gl F T 00y B0 26 46 B9 B

m

n=2.122
800 800
700 F 700
600 | 600 -
500 F 500
z z
< 4
ﬁg 400 ﬂiﬂ 400 L
300 F 300
—=— RIS PIE : —=— RIS
200 - —o— XU 2R R HAs Ay 200 —o— XU & R HUiE AL
o MR , e FRMR B
100 —v— R AR 100 2 —v— R B A
875 10 15 20 25 30 35 40 45 50 55 60 § 5 10 15 20 25 30 35 40 45 50 55 60
A FE/mm AL /mm
(a) 44FS3.0-1 (b) 4i#FS3.0-2
900
800
700 -
600
§ 500 F
gmo- Y
d ) 300 .
300 —=— RE S —=— XIS IME
200 4 —o— 1 B 200 % —o— XU 2 B MO
100 fz —v— TR B R 100 —v— TR B R
85 10 15 20 25 30 35 40 45 50 55 60 075 10 15 20 25 30 35 40 45 50 55 60
AR /mm Sz /mm
%00 (c) 44TS3.0-3 200 (d) 44FS3.5-1
—— R / —— B
200 1y —o— XU 2k R HA A 200 —o— XU 2R R HUE AL
' —o— FRER HAR A ool —o— TRER A A
100 ¥ —v— TR AR ¥ —v— R REAA
0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
ALFE/mm AF/mm
(e) HFFS3.5-2 (f) $i#FS3.5-3

¥ im M. www. stae. com. cn



B

B A 5 L #

3388 Science Technology and Engineering 2025,25(8)
1300 1 400
1200 - 1300
1100 - 1200
1000 1100~
900 1000 |
800 - 900 -
Z 700f g sor
&) 600 - =/ 700
i = 600F 4
5001 7y s00f
400 ¢ —— AR EAE 400 F —— R EAME
300 4 —o— XU £ R B 300 —o— XU R B
200 L o— TRER B R 200 o— TR B R
100 —v— FRHEA 1008 —v— FRHRR
875 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
fr#8/mm A /mm
() #iFFS4.0-1 (h) #iFFS4.0-2
1300
1200F
1100
1 000
900
800
Z 700t
g 6001
500F
400 —=— R LME
300¢ —o— X H LR R HE A
200 — TR B A
100 —v— FRHEA
‘6 S5 10 15 20 25 30 35 40 45 50 55 60
AL /mm
(i) #4#FS4.0-3
s fif -0 7% il A AR L
Fig. 5 Comparison of load-displacement curve models
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Table 5 Calculation accuracy of ultimate uplift bearing capacity of load-displacement curve model
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S4.0-2 1075 962.77 -10. 44 1 031. 61 -4.04 943.27 -12.25
S4.0-3 968 814.22 -15.89 854.99 -11.67 791. 64 -18.22

& B ok BB AL LA A5 B Q-5 T Z 5 520 Q-5
MWy & B2 B a1 IR A v, i U B b A AR AR
YR 45 78 T RS FLAR SO B 77 s AT Q-s £
A, B s ol BRESFT S4.0-1.S4.0-3 LLAM, $5 5k
PR BSR4 B 1 RG L R 20 BT VR T AR PR BT
PRARZE T T AH X 1R 25 /N T 5% , I HAE B v
FF S3.0-1 .83.0-3 .83.5-1.,83. 52 1) Q-s ik 1%
RELBE 7 28 g 1000 A X 5% 25 BB AE 19% LA N, HE B Hh
R TAGR IS 5 F T B9R 5L R S0 B I S T 0 e
HEMNBZMMCR, HES F6 ATH, YR IE

SUMPLTF R AP RS AT XA ALK A 4.0 m B 3G H T
AR YRR 56 ) T £5 ek FIORE TR F0 A BIR 4T R K 21T )
TR2ZEAALIE I, W S4. 02 MXFIR2EH - 4. 04% |, 1M
S4.0-1, S4.0-3 #H X & 2 & #F - 12.51% .
-11.67% , BB T HL 2R FF S3.5-1, 48 B ok AR
AT A 2K 56 A R L R S0 B0 BT I AT R PR BT 3R K
LA s A R 7 2 = A Lo I (A~ s
B, X T AR5 110 5, 48 £l ek FIOBE B B 3E A5 6 RS AL
YRECN BT EE AT Q-5 Hl 2 AT 5 iR K b PR it 4K K
7
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®o6 WH-MUBHEAENTESY
Table 6 Calculation parameters of load-displacement

curve model

UM R e R O A R RO
ik 42 " ! y
I o b/(mm~") K./(kN+mm ")
S3.0-1 5.890 6 -0.138 0 145.552 6
S3.0-2 4.939 8 -0.172 9 134.161 5
S3.0-3 5.125 4 -0.162 2 146.938 8
S3.5-1 4.676 7 -0.014 2 195.298 4
S3.5-2 3.719 2 -0.193 1 288. 000 0
S3.5-3 5.996 2 -0.1395 121.076 2
54.0-1 7.8752 -0.118 3 117.009 8
S4.0-2 6.3355 -0.142 3 192.170 8
S4.0-3 7.5109 -0.118 7 147.139 0
4 it

(AR T, AP RAEIE B A KR
3.0.3.5 m AT MM BR BU 4k 7K 2k 714 681 kN,
M 48 A H KA AE B A S BE R 4. 0 me ()3 560 Al T A0 PR
PR E S0 1 004 kN il 12 W% BR B0 3k R 28 0 %t
fH 860 kN, 54§ AP AL L A KE 3.0 m 5
3.5 m B3R 50 G FT AR EL, R KB IR fr 2R R v 4
41.2% W BRPTIR AR BT 47. 4%

(2)9 MG 5L IR SUB B 17 B AT for 2507 B il 2k 5
T S BE TR, 0 00 1, B o7 2% 3G 47 B 5 4k 1k 4
T, 2488 1 A PR BE AR 3% S s 47 R BE SR BN, AT I
5 A 2 1) B A R M RS, 0 AR & 0 IR A 2R
B S A1 FS AN WCBI, RS RS N,

(3) 3@ AT 3 Fi it 2% oR OGRS %L W2 S0 BT TR AT
e BRBLUAR 7 38 0 A7 35, 5 00l 2k ek BB AL | R
PRI K PR ASAE A L, 5 50 PR B0 AR T 5 T AR i 40
ZA T AE LR BUNPUIRREAT Q-5 Hh 2R 00 1 3 DA B i
AR BR BT R 28 7 i T, P ok T 4 £ R A A
T 2 TR w20 M BT A% R T RS L BB S0 B v
FFAR BR BT IR R 2 T
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