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Abstract

For a new type of full-length pressure-type post-tensioned prestressing anti-floating anchor, four
different types of ductile iron prestressing transfer devices were designed and fabricated. In order
to study the pressure performance of the device in the process of prestressing strand tensioning,
the pressure performance test was carried out on each type of cast iron device, and numerical si-
mulation was done on the pressure performance test of the cast iron device using ABAQUS finite
element software. The results show that: under the condition of prestressing tension, the com-
pression damage of each type of cast iron device is in the same form, all of them show local insta-
bility damage, and the instability damage occurs in the limb 1/2Hy; the ultimate bearing capacity
of each type of cast iron device exceeds its design bearing capacity, and it can meet the demand of
strand tensioning; increasing the cross-section size of the cast iron device can significantly im-
prove its ultimate bearing capacity, in which the limb without axil cast iron device HM27 can sig-
nificantly improve its ultimate bearing capacity compared with the HM27, and the limb without
axil cast iron device can significantly improve its ultimate bearing capacity, and the limb without
axil cast iron device HM27 can significantly improve the ultimate bearing capacity. HM27 in-
creased by about 18% compared to HM18, while the cast iron device with armpit limbs HM45 in-
creased by about 27% compared to HM36.
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Figure 1. Full-length pressure type post-tensioned prestressed anti-floating anchor
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TR J e i B ARHE LTS N2 e . ARSI L2 T7 AT %8, TS 8 QT500-7 Bk
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Figure 2. Detailed drawing of cast iron prestressing transfer device for each model
E 2. BBSHHRMNNEREEIFE
Table 1. Main dimensions of each type of ductile iron prestressing transfer device
1 BESHKEGUMNNEREREFERYT
5 MR EAE mm THREAE mm FE i mm
HM18 170 x 67 180 x 75 220
HM27 200 x 74 220 x 85 250
HM36 220 x 85 250 x 100 280
HM45 250 x 92 280 x 110 300
| ——
J \;
C Column
> Upper plate underside Bl D2
Rear dial Side dial E2 E3 D Column.
indicator indicator B Column
B Column A Column
D Column
El E4 [ \ 1
\
[ ] A Column C3
(2) HM18 4R i (b) HM18 "N iR T &l (c) HM18 #1ihi

Figure 3. Axial compression test point arrangement of ductile iron prestress transfer device
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JEA BTN RIS A ERIR Ty - AR 2RI E ) GB/T 37782-2019 [71RBEATIAES, i fResEkdE
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Figure 4. Axial compression test loading diagram of ductile iron prestress transfer device
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TEIA FI%5% B TG VA 1 20 80% 1T RN #3G & y 0.05 mm, 153 80%: J& & N & % 4% 0.02 mm,
InEGE AN 0.02 mmi/min. RRFOINETE R T BN A E JE Rk 5 min,  JRIEEAT =00, O EME,
P REHEF IR, G BN AE T0A R BEI, MUOSR B EROR, SR k.
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PR AL B R AR LS
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Figure 5. Failure modes of prestressed transmission devices of various types of ductile iron
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Figure 6. Displacement-load curve of each type of ductile iron prestressed transfer device
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TR . ] 6 mT L, MR PRZRE )2 TRE, BRI 55 255 B HM27 A8 T HM18 39K T 6%,
FAPER BURI R K L) 21% . JRAE IO 085425 B HMAS A T HM36 16K 1 2206, #f IR BRI K4
177%. HHULRTDAE i, 3O R R AR PR AR S 3R TSR B3, (R R NI FE 3R T SO RS, 1
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BB 1 B B2 TR W 5, 855 HMIL8 T HMI27 [543 B 30k N o 98 ek i BB 43l A A5 i 308 3 0.96
Py A1 0.86 Py I, TSy HM36 Fl1 HMA45 185 2k 2h¢ B 1E N5 B8 M B B 20 il R AE Af B4k T~ 0.66 Py 5 0.58
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Figure 7. Average strain at bottom of upper plate of each type ductile iron prestressed transfer device

B 7. FBISTRBHRIN NEERE FIRRE TR

4. BRTTHH
4.1. BRTER

P ERRBCONE %, KA SOLIDWORKS =4k 3D Wil @ s Hdk AT ks sdast, Al gy 5
KIS N ABAQUS A FRIGHMTHAT: o« ALy = Ak (Part), 25— NI N Bk E 3R T 24
B, WA ABYE, B AP E TR, &R 5 IR 5 L 58 A F] .

R FH B 2N 7727 (Standrad) 70 T 7792, HIT 8 45 5 9k 8 AR 20 4% 31 — 4 SI2 R B T (C3D8R) 7E faf 4%
ERTAGRAESVIEBELS, WK RS R R, HAMSAERMARRER, 2R EAR
SR BIIRIIFEN, SRR PR 1E & 52 o B AU 7 i, PrDA T BUE . B8k B SN I R H
8 T AR 73 4 ) = 4E SR 5 70(C3D8R), A 7 ARIEAARG FE, T AU LRI ¥4 e B B A (1 g R
K/NBEE N 5 mm, AR AR R SF R/ A 15 mm. HM18. HM27 HM36. HMA45 [ 4% B 435l 7446
10,196. 18,072. 36,864 1~

T AU H S8R B AN R S 5k ke B 2 W) 1A ELAE 8 P (Interaction) 35 ¢ B “ 3 111 5 24 T 42 fi
(Surface to Surface Contact)” )5, T B4 HE 55583 B 2 (R FERI BEROK 852k e B A A% i /E R~
Pefh Fmm, T BUHE R AT D AT . [RIBRANBAR S ke B 2 A), PRk B Al i R e ik 3
THT, N AR A AT S ANTHT . S A V38 2 32100 5 ) R FH A $2fis (Hard: Contact), )17 J7 ) SR H
TR 3 (Penalty), F5EREEE SN, HEEEE S T UM E 2 MAAEEE, R (W TREFM) [9]H
HEEEZRHCN 0.2, @A 7GR ENAE S, TR &AL 6 SINEREE 84, Frblid
2% AF(Boundary Condition) ¥ B 4 : AR SRR TH BT A 5 W H I 2500

TERSERAE B IE B — MG, PR T R A RmT SRS, MR ARAS s
(Distribute Coupling), H¥#54 & URL. UR2. UR3 =AM 5l 5 M £ 4E, 7814 544 1 (Boundary Condition)
) Step-1 WS A Ui i 2 B 77 1) (19 67 7 DS LRSS () A2 7 I 72

DOI: 10.12677/hjce.2024.134059 550 T AT


https://doi.org/10.12677/hjce.2024.134059

7L

4.2. HRAMKFR

PR B R A 2 Sy QT500-7 BRAEFEEAEL, MRl (B RbhRilie s 185 =iRikRTy
%) (GB/T228.1-2021) [101H1 (< @Rk = il e 450 77 7% ) GBIT 7314-2017 [111K5 858k AR IN L it
A o S R R A P R R 2 R AR 4 Bt S50 = 1 5 eI L b 5e i RBGATL o) iy a2 i) o
AR LRI RS A N, AR TR A B A st gk i 7 20, et B =4,
FrINAS R Bk 88454k QTS500-7 JJ2 1k BE N 2 k.

Table 2. QT500-7mechanical property
7 2. QT500-7 11t 4E

e JiE AR EE £, (Mpa) FEPR SR f, (Mpa)  #PEREE E (N/mm?) TRALE V
B f 436 532

173,000 0.293
4 519 859

PRI BT IR TS 1 N A7 — B2 i 26 4F ABAQUS 75 R JC M A FH T 75 S5 A RS2 8i 77 - AR iy
2. MEPARL QTS00-7 HEAT S A PRI I, SR8 ) AR 5 LS ) AR AR . SRR M N AR B
ARA[12]:

&,
_ _ true
ol = Ctrue T Eel = Crue T E (1)

HA ORI LN AS, NHSENAS, NEREPERAR, B S PEA .
i () AT R OB NAR, 2] H AR08 ) - ARk, JF RSN F) - AR il 2 1 AR
SRR R BB ABAQUS MELRVEIBEIES R, fiff . S48 EPE S g 3 Mk 4 fok:

Table 3. Finite element model tensile plasticity parameters

3. ARTRER RN S

JS2 1 B RAR

436 0
441.818 0.00279

480 0.02325
492.727 0.0317
516.364 0.05713
527.273 0.08326
530.909 0.10273
532.727 0.11186

Table 4. Finite element model compression plasticity parameters
4. BRTRBEEHFEMESH

%) I AR
519 0
597.144 0.019512
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S
633.928 0.029034
700.686 0.050208
723.962 0.060389
790.373 0.092359
796.977 0.096707
833.208 0.123503

4.3. MAAEMKFR

T R4l L ST F AT RN 53 4581 Q235, 5 FE B A ST E BERF FT N 28 8 ik 25 A i AR
TR, T B R SANEBAE L SR, RIS AT R TS (], DR R PR T AR N K A5# A
Q235 e NELAR SR AR, S (ISt ARIE) (GB50017-2017) [131F1 (i 3 &5 MR AR 1 )
(GB/T700-2006) [14]Fr45 t J12E 1 REf N 2 ABAQUS 47, HAk 2= el 5 fr.

Table 5. Steel physical property index
< 5. MAMHIEEMEREIR IR

ok} FAPERCE E (N/mm?)  JE AR5 f, (Mpa) RS p (kg/mP) FRAEL V
Q235 206 x 10° 235 7850 0.3
45" 210 x 10° 355 7850 0.275

O]

Ee, 0<¢ <g,
o, =

f, & > &,

RQ)F: o, HEBRIAEN &, I AR J: E, SVPTROH R £, s OHb i ¥ R
£, FARFHELI 3k 5] £ B 10 A 2

4.4. ARTERSHREERILE

S ERRRE B  IRE B R A T 8 T, A9 B IR RS R0 45 SR 5 R e 48 A
P, TR B B R IR A AR S A TR A LS A A, LR AR S A
T 2 e O R TR 4R T, 5 T R A e P B %8 B I B MU L/2Ho b7 0 i, M
T S BRI o 0 A SO IR TE SR B & B, A A0S s T 2 5 B A 0 T 1 972
A .

6 AEEEE B R0 5 R C IR A L, AR eh BB AT Py i B REIR AR A A0k
(1 Am BRI 15 4 BT SS S L, 7T P, /Ry, TS B bR HE 22 4 519 0.98 A1 0.02, Am/Am,
M JARHE 22 2 19 0.90 1 0.04,  F b ELASCE: T 0., 7 B0 IOl A5 01 45 48 25 1 T B i
B, T IR TE R S S B A A

4] O SRk B R A - NGRS 2k S5 IRIEHFAR - S\ LR BRI E, St H AT R,
HIRTELE S SR I IE LN, W7 B i T T2 0 S5 R R e 4T, &
LI H AT, (EIRAE S AR, LRSS B HON, S5c PA IRORIEAT X e 3 & 17 7 R 22,
S RE A, A SCEUA PR B B AR RS, ST RIS R S IR I A AR R, (M
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FEX AL #8550 BT 3R AF 1 45 R ORZE1E 5% LA, 15 WA R O BBl 45 R & 3 2L
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Figure 8. Finite element simulation of damage patterns of ductile iron prestressing transmission devices of various models
8. ZREISIRBHURMN TR R EFRITEMHIIES

Table 6. Comparison of axial compression test results and finite element simulation results of ductile iron prestressing

transfer device

6. REHHRMN NEEREWEREERSBRTRIULRILE

MR = Pu (KN) Pus (KN) PulPus Am (mm) Ams (mm) Am/Ams

HM18 490 498.39 0.98 2.18 2.30 0.95
HMm27 580 602.71 0.96 2.50 2.58 0.97
HM36 1030 1078.65 0.96 4.53 4.27 1.06
HM45 1310 1316.12 1.00 4.57 4.53 1.01
FHIME - - 0.98 - - 1

briEZE - - 0.02 - - 0.04
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Figure 9. Test and finite element simulation of load-displacement curves for various types of ductile iron prestressing
transfer devices
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4, &5ig

(1) EREBBEELTIN /14585 E 4 NALS HM18. HM27. HM36. HMA45 A2 R A& % /7 5 ¥ 1 ) Ee At 2>
BN 272, 215, 2.8, 2.91, iR TRE% 4 2% 2.0, ULBAREEREE BIENA LR Tk FE o2 e v .

(2) ANIF)ZY 5 (R BR SR TR ) A% 346 2 1B A7 A A 20 it 2R PTG 35 2 S B0K (R ARAE R MR I BORIE 26 14
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