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Study on Structural Design and Load Transfer Performance of 6-Hole
Flat Anchor Plate
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Abstract: For negative bending moment prestressed tendons in simply supported-to-structurally-continuous
bridges, the flat anchorage method of flange plate is more reasonable, but its widespread application is limited
due to the anchoring capacity restrictions of flat anchor plates. To improve the anchoring capacity of a single
anchorage zone, reduce the number of prestressed ducts, save concrete, and improve construction efficiency, a
novel 6-hole flat anchor plate was developed, designed, and manufactured in this paper. By combining finite
element analysis and experimental methods, a finite element analysis model of the concrete load transfer
specimen beneath the novel 6-hole flat anchor plate was established, and its performances, including crack
development, ultimate bearing capacity, stress distribution, and failure modes, were calculated and analyzed.
Additionally, a cyclic loading test of the anchor plate was designed, and the load transfer performance of the
novel 6-hole flat anchor plate was tested. The results indicate that under the design tension control stress,
neither the anchor plate nor the steel reinforcement reaches the yield strength, and the 6-hole flat anchor plate
can work stably under the design tension stress; after 10 loading cycles, the development of strain and crack
width of the specimen tends to be stable, and the ultimate bearing capacity is higher than the nominal ultimate
tensile force of the six prestressed tendons, indicating that the 6-hole flat anchor plate can adapt to more severe
working conditions and has a higher safety margin; the cracking load and ultimate bearing capacity calculated
by the finite element analysis are basically consistent with the experimental results, which demonstrates that the

finite element model is reliable. The novel 6-hole flat anchor plate has excellent load transfer performance and
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safe stress reserves, possessing engineering application value.

Keywords: 6-hole flat anchor plate; negative bending moment anchorage zone; finite element analysis; cyclic

loading test; load transfer performance
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Figure 1 Schematic diagram of tooth plate anchorage
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Figure 2 Schematic diagram of anchorage on bridge deck
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Figure 3 Schematic diagram of flange plate anchorage
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Figure 4 Structural diagram of novel 6-hole flat anchor

plate(unit: mm)
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Figure 5 Structural diagram of specimen (unit: mm)
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Figure 6 Finite element model (1/2 cross-section)
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Figure 7 Damage plasticity constitutive model of concrete
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Table 1 Main experimental results
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Figure 13 Failure characteristics of specimen

Tz A A e TR B R 1 R e R A & FR IR O
2R o INEE] 0.8F o B , 25 12k 1 VR B +- 3% 1 6 17
FVYN 1] 7 AR Bl ey % 3G o SR 2 AR . 7
0.8F 3 YA B 10 485 2 v, I A8 & J AR e, i oy 2
A6 T U HSC 38 I e A A AR A . B b A AR
FlE AR

sn‘*sn74<:é§(en74‘*eo) (3)

K e, 19 0.8F, 50 n A I N AL WA 56, O 0.8F
B n— 4 UG PR AR WEAEL 5 €0 D 58 1 KN AX E) 0.8F . i
AR

F2 MEWHER

Table 2 Strain test results
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