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Abstract

Cable tower anchorage zones, using concrete and steel anchor plate of cable support tower ca-
ble-stayed bridge system, have simple structure and reasonable stress. The static performance of
the PBL shear keys in the neotype anchoring system has been carried on using finite element
analysis. The analysis results show that on the perforated steel bar length direction along the
whole group’s key, force mainly concentrated in the length of the steel anchor plate near. For mul-
tilayer perforated steel group’s key, from top to bottom along the vertical direction, PBL key per-
forated steel transmission force decreases. When increasing the PBL key perforated rebar diame-
ter or increasing the thickness of the steel anchor plate, the stress and displacement of the PBL are
decreased. Regardless of cohesive action between steel anchor plate and concrete, concrete stress
level is lower and evenly distributed. This new type of anchorage system adopting PBL shear keys
as joints between steel and concrete can make good use of the material performance. The me-
chanical performance is good.
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AR AN - TR 2 B B A I A 2R S — P B ) R B [ 45 M9 1] [2] [3]. PBL B f0 4% Sy HLFE T4
SEMI 2 D153 W AR L[4 [5] [6] [7] [8]. XAhHEN UARESAR 2 8 i AN AR b JF FLAR B 4N (PBL B /%)
EiREER:, P, BRI X b PBL 88 4% J AL X MR B A [ 14 2245 AR IO S8, 4 PBL
B AR RIGH S X _E RN, A3 PBL BY BN SZ ovERE, ULET B E, AT ik
RIS [ R R RIS SR AL PR K

AR SCRFCIE MR FH BV AR R IS [ R &R, PRl [ 55 ¥4 160 PBL B 1% 8402 D1 PERe ATV
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2. BRTSERR

AR KB GER o W B 3 ANSYS, B4R EE ik SOLID65 Hijt; i iRk R SEAk f s
SOLID45 Hi7t; A SO PBL S8 (% FLAN )R FH <2k 5t SOLID18S Hijt; WAtk . PBL 5 ikt
- 08 43 1) SR Y AR A T - T % A %90 CONTA174 5 TARGE170, BE3E R AL 0.4; AAREHREEHR 5 TR sk
Bl T BEFE R AU 0.16. Bl T kb T BRI A B & . w] DAL I vk ) R ) ADT) 1) B T AN g
LB w1 FE 2 Frs.
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B TS 3], PBL BY Sy BB REAL B T S A 154 kN, 5 LHEOA 2.85%. AL 1K
FX =143 kN, (56 2.97%; M%7 FY =56 kN, 4N 2.32%.
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Figure 1. Finite Element
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Figure 2. CONTA174 and TARGE170
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1P 3 B 4 IR BT 1A i 3% 33 (AR AL IR T DU HY, FEXI RO, B 5 B R A Bl A Y B e,
LB I AR /)N, #E PBL B PN 3 AL 34 1K 43 T3 HE3E T 0,

3.2. PBL B QR EFFL WA B A ETER

M 5. 6 nf15 31, PBL BY JJ8ERESZ JIA ST, K0 A SIREE R %0 Qmax/Q “F34) = 18/7 =2.58;
B[] o3 SIS SIREIE BB Qmax/Q “FHY = 11/3 = 4.10. [[ZEH 32l Rpiiak, da/h, i FAEZE
I EH 3R AR 1) 2 R s, TR E S SN

3.3. PBL B O (ZFFLINAD KON H AR

A FRIC /T4 B rl A3, 55 1 HE55 1 1) PBL 4 8 FLAN 0 B D A A ik an 18 7 # A 8 P,
B KN 10N 152 MPa, e KA N 0.16 mm.
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Figure 3. The change of horizontal component
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Figure 4. The change of vertical component
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Figure 5. The distribution of horizontal component
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Figure 6. The distribution of vertical component
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Figure 7. The stress of first rank steel bar (x10~° MPa)
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Figure 8. The stress of first line steel bar (x10°® MPa)
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Table 1. The force, stress and displacement of PBL under the different thickness of the steel anchor plate
* 1. TREIRNEIREE T PBL /15 1. RAOMAHE

AR 5 FE (mm) IKFF3(kN) 1) 73(kN) KN J1(MPa) f RALFE (mm)
50 167 53 180 0.17
55 154 55 165 0.17
60 143 56 152 0.16
65 134 57 141 0.16
70 126 58 132 0.15
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Figure 9. Variations of Horizontal component by steel anchor plate thickness
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Figure 10. Variations of Vertical component by steel anchor plate thickness
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Figure 11. Variations of Steel stress by steel anchor plate thickness
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Figure 12. Variations of Steel displacement by steel anchor plate thickness
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Table 2. The force by PBL when no bonded

= 2. Forh45ET PBL B2ERRIEHY FI(KN)

B 5l 1 2 4 5 6 7 3
KF-3 7 -39 -33 -22 -20 -18 -17 -15
1 1) 77 -11 -8 —4 -2 -1 -1 -1
KP-Ti -33 -28 -18 -17 -16 -14 -13
? 1) g -6 —4 -2 0 0 1 1
KF-Tg -29 -25 -16 -16 -14 -13 -12
’ [ 77 —4 -2 -1 1 1 1 1
K7 -25 -21 -14 —14 -13 -12 -11
! & 1) 77 -2 -1 0 1 1 1 1
K7 -17 -15 -11 -12 -12 -11 -10
’ 1) 77 0 0 0 2 2 2 2

Table 3. The comparison of force by PBL between bonded and unbonded
7= 3. R SRE L 2 BB Trkss PBL B FLINEBE (RIS E X EL

A 3 3 A (RN

AR IR 2 [ AR

AR 5 IR R 2 (] ol 5

823 728
PRI 45 L(%) 15 14
i /K53 71 B AI(KN) 611 728
A8 KP43 70 E 43 He (%) 13 15
A3 88 7 3 71 BRI (KN) 55 38
{38 R 171 43 1 H 43 H(%) 2 2

JEIXT A, PBL SRR B AT B AN 728 kN, AT 14%, AR5 N 15%;
SALE KT F1 728 kKN, (5 BIKT 93 110 15%, AT RSE N 13%; B> 7108 38 kN, (5 B B[ 5
JIW 2%, SAREHYS. ATRUEH, XEHRS RS 2 Mok 458 PBL SRS A& 15 17K 20 J13E K.
7% [ 43 F1 AR AR /N o
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IEEUE 1. 3. 5 2 PBL BESKHHTA MM 5 IR B R B RE 45 (0 PBL 832 IEBE M, 0 #r s S an &
13, & 14 FioR.

M 13 AT RAE H, ToRESE T PBL 4L K4 I K FA R4 PBL B3 /K50 71, AE 14
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3) PBL BY 152 FLAN S BE 2 )y R

MEL 15, B 16 FTLUE H, R 15 TREE L 2 [RITERR S5 VE RS, 7K T3 SRR R Quan/Q 19 =
39/18 =2.1; "4 JIALIEIFEE BB Quan/Q v = 11/1 =11, FEF—E PN 1 FIZEE 8 FItmt & M
BB B PBL AT A4 38 (4 0 K 1) A B ET IR/
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Figure 13. The comparison of horizontal component by every PBL
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Figure 16. The distribution of vertical component by every PBL
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