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Abstract

A new UHPC prestressing transfer device is proposed for prestressing anti-floating anchors. To
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analyze the axial pressure stressing performance of this device during prestressing tensioning, phys-
ical tests and finite element verification were conducted on four different models of foot-size device
specimens. The changes in axial displacement and the rule of change of ultimate bearing capacity un-
der the action of axial pressure of different models of devices were analyzed. The results indicate that
the bending damage phenomenon occurred in the upper plate part of each model’s specimen, and
transverse cracks appeared in the short column near the upper plate part. Additionally, the axial com-
pressive ultimate bearing capacity of each specimen exceeded the design value. The axial compres-
sive ultimate load capacity of the HM18 device increased by 87% relative to the design value, while
the HM45 device had the smallest increase of only 2%. The new UHPC transfer device is highly ap-
plicable for prestressed anti-floating anchors.
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Figure 1. Detailed dimension drawing of specimen HM18
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Table 1. Specifications and parameters of specimens with different models
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g R x B8 x @l K x % x &/ TR x B x &l TR *x Fixm/
mm mm mm mm
HM18 160 x 160 x 50 40 x 40 x 150 180 x 180 x 50 100 x 100 x 10
HM27 200 x 200 x 50 50 x 50 x 150 220 x 220 x 50 120 x 120 x 10
HM36 220 x 220 x 50 60 x 60 x 180 250 x 250 x 50 150 x 150 x 10
HM45 250 x 250 x 50 65 x 65 x 200 280 x 280 x 50 150 x 150 x 10
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Figure 2. Loading schematic of axial compression test for UHPC prestressing transfer device
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Figure 3. Measuring point layout of axial compression test for UHPC prestressing transfer device
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Figure 4. Typical failure modes of UHPC prestressing transfer device
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Figure 5. Load-displacement curves of UHPC prestressing transfer device specimens
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Table 2. Axial compression test results of UHPC prestressing transfer device
Fz 2. UHPC M (i e EME IR R

N AR i BN WA sf2 A2 /mm
HMm18 337 0.62
HM27 370 0.89
HM36 480 0.85
HM45 460 0.90

MFE 2 el LUK, AHECT A EALS UHPC A3 B i pr s v AR IR A& 3 01k B, &N ALS K
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480 KN AHELF B THAESE R T 120 kN, 3007 33%; HM27 R {4 I IR #3712 370 KN AHE T %1 HE
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T 87%.
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Figure 6. Strain of measuring points in the short column part of typical specimens
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Table 3. Elastic parameters of UHPC material properties in ABAQUS
% 3. ABAQUS UHPC ##} B 38 M S5

PR Y PR EL/N
UHPC 2.65e-09 42,000 0.19

Table 4. Plastic parameters of UHPC material properties in ABAQUS
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Eas [ iSE! i 5 Oho/ 0o K, Rtk 25
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JEIE AT UHPC B0 A7 R4 8 7] - RAR R R[5 3] UHPC AR ¢ A& w7 fros. Hop
UHPC # k145 473 8 F-id i Sidoroff B8 &5 I 3T 575 21, 1 3 SCk[2510 75 7732 7] LAA3 2] UHPC #4

DOI: 10.12677/hjce.2025.1412328 3072 AT


https://doi.org/10.12677/hjce.2025.1412328

AR e % A
ot of
P -

)|
®
Ny

|
|
|
|
|
|
|
|
|
|
|
|
|

[ & &
(a) UHPC Hfih =7 % i 28 (b) UHPC 55152 437 th 28

Figure 7. Constitutive relation curve of UHPC
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Table 5. Physical performance indicators of Q235 steel
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Figure 8. Ideal elastic-plastic stress-strain relationship of Q235 steel
[E 8. Q235 $RiFRYIRIE I 1 - MK R

DOI: 10.12677/hjce.2025.1412328 3073 AT


https://doi.org/10.12677/hjce.2025.1412328

RER 2%

4.2. BITABRIEE

ASCBEAIA) UHPC. Q235 4Nk 34K FH S B e iqtl. R4 ABAQUS BEZL > F it ik, K
FAZSTHAA B TCAS SR TS0 B, A LG T DY T A B 7 DA S RS B e T SRR /N o BRI AR ST FH 7S T Ak 5
KT, fE ABAQUS MAFH AL T 5 &M s, (RN, RGBT, FEn
TG~ BRI AR TG A8 Bt Hh iR I o628 840 C3D8R. C3D20R. C3D8. C3D20,
C3D20 1 C3D20R 1N WSk sos, HARN JHHERG 1, ER2 A T AEADLE v [ R SR A, T4 f
ST IFANIEH . C3D8 AR SEAA T, TEREAT 58 AR AE 25 il 40 25 0 RAE BTV F B &, 23K
MR dism AR K, 25 AR REAL /N, T C3D8R 1 ALEIAR 7 o, HAIB KR, A% KABYIH
BIRE, &R TN (Befl) s B RS R AR B R AR TR S AT RS AN 24 KRR . B AR TE i
FHI AT R4 R A VDI o) (R e i), (H AT L@ 4IAb RS SR fidt vk, — 4 bIRifRe b7 P RS I LLAE AR 5%
B, THE S RSBONRE[28]. 25 ERTIR, A0S C3D8R E ALk M ALY

TR

Figure 9. Refined finite element model of the UHPC transfer device
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Figure 10. Constraints and boundary conditions of the finite element model
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Figure 11. Comparison of failure modes between typical test specimens and finite element models
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Figure 12. Comparison of load-displacement curves
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