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Abstract

In view of PBL shear key playing an increasingly importantly role in all aspects of civil engineering,
we firstly analyze and discuss the theoretical formula, then make model with MIDA FEA. Dis-
placement stress from static load had been analyzed and compared. At last, PBL shear bond stress
at critical locations and displacement in different conditions is calculated. The calculation results
show that: The model in the whole loading process, works in a good condition with no obvious
damage phenomenon, and the carrying capacity has a large safety margin.

Keywords

PBL Shear Key, Carrying Capacity Calculation, Finite Element Analysis

PBLBY HBEB IIHESHBIRITSH

R|EY, RAH, REA

VKR, LT, KiE
PREH TR TS SO ERE S E, L7, KE
Email: baochuyu@.dlou.edu.cn, 334810347@qqg.com

Wk H . 20144F12 H26H; SR HEM: 20154F1H17H; KA HM: 20154F1H22H

DEIEE .


http://www.hanspub.org/journal/hjce
http://dx.doi.org/10.12677/hjce.2015.41008
http://www.hanspub.org
mailto:baochuyu@.dlou.edu.cn
mailto:334810347@qq.com
http://creativecommons.org/licenses/by/4.0/
mailto:baochuyu@.dlou.edu.cn
mailto:334810347@qq.com

PBL 8 R T 5 H IR o b

R

WREPBLE J7E AR TREZTHRE THRBEEEM, X HRRARIERTHEAKX M T HE
ST AS, FURP FIMIDAS FEAZESL T A FROGARAY, XHHE % 8 T AL M AEET T TR, &
FEWETHEANR LR TPBLE AR KRB BB AMALE, THERRNE: KRR NEL
B, TIERERE, BARENBRIR, RBOAFBRRKHREME.

XK ia
PBLBY /88, ABREHE, FRITOH

1. 518

A AR N TR AR LIk, MR B RE A3 51 7 AR KB, RIS oK it 1 M AR 1) K
R R R . Hod, WEUNIERASNIR. ) PC G MM RS T AR AARSNTRURL I R & 454 1
DL, BB B E A TR EAL, R 2 L 5t BB A MRt AT TIRR MBI E[1], E N E A
FURBA IRICE AT ANSYS Xt PBL B JJ8EBEAT 1704, 20 70 BY 70 B AR B Vit 1 77 e 7R o A A 1
[AIARTE R4 SR RE I W 85 = AN 5 T T O VRN A ) 3

PBL B9/ s SLIANARAL AR, TR AR Ty i (K B3R, SLAAT of AN . biEiR st L),
FL P AR FR B T Pl — 2R 7 R TRt - PR PR RAIR LA 1 AR Tt A 1 2 T8 1 B S, ot L R B AR = 22
WIUKTBI 7, BEAEN SR L SR o R ERAE I, P A RIFIIPUR ST IERE. IR Z W TR,
PBL B9 /78T 18 £ N T 11382 7 24 P BE 7 TS EUA% GE I BY D EE A AT AROR IO 34 (2] H Al [ A M i3
AR PBL SR ST RUR BB AUE 3], 1 PBL BY )4 1E IR 4544 = i e AR 5
BB R S . I, X PBL BT B HEAT IR N AN S BT A T

2. PBL B Q& HERITE

ST G AR 248, BT LU AUE BRI JEAE b, oo Hodk AT R B AVE AL I 8 7 7 o
HATEZ PBL S50 57T R 2 A5 4 TR ET AT I HE a7 v, AR i UM RS 2 0K . [ B
X PBL B A E Gt — 1A RS A v o

PBL BY /5 I R B Ak ) — g 1 e TR LA B B fLAR R BT D g0 semi HOR NI R ERAR 2, i
BRI RO E RS . B AN EAR . BOTALEARE S X THERTHE, Mg ] s
H ARG FLAN A TR

Perfobond Strip 185 /y4 ¥ i+ :([4]:

d, = 2x(nD’/4)x1.6nf,, @)

e gn N RALARBR A& Z I (KN/SL): D ERIT FLEAR(mm)s n J9SRaOTFLAN 8 1.6 BT U)98 I R4
fo FIVRBE L B FEAR LT 925 (MPa) o 0 ESRIR B DT AN, A2 I SR AL FL IR RN 23R, AL
HT=mZRE, ARTREASSWR A TR, AR, ALy e e R AR
e HUBT IR o FURBIA RS A 5 VR M T B B ) R T A A LR ] DA BT D BB

B HE[5]55 NAE PBL BY B AR 3R 5O PR 3 AT 5324 sQBIF 7T vh A 4545t O B 0 B AR 3800 2 3



PBL 87 AR T 5 H IR o b

a, =aA f,+ AT +7AT, @)

R, A ABUEWNBTER(MM?): AL BN (mm?)s £, BB ISR (MPa); ) 4N
15 AR E (MPa) s A TR EE L HET AR (mm?); £, iR K 31 5 /R5REE (MPa); o ARSI R %, L o =
1.320125; B AW IEMN R L, HECHFE /N T 0.18%, HU B = 1.042948; y HikEE T HER W R AL,
HY y = 1.95168.

AR, EIFT 6] T (1) HEA L5 I A S R 55 5

qn:2x(nDﬂ%)x16mw+—012§§E§fy ®3)
R Ace JIREAN R I 43 TE 10 52 B VR L AR (mm?) s Ay 9 BT 2840 AR T S AR (mm?) s Eg A 3T 4 77
HPERL SR (MPa); E NiREE B E(MPa); f, JyBTE@ 4N T i A E (MPa) . A 0% 8 TR & X,
X ME— 22 A SR RE 1 () i 7P ok, BRSO R SRR, 2 R AN AR UIE R I R T
AR5 RS T 0.12 A5 1 B D7) 5 5 477 ) R 44 [6]

ZH A E AR AR PBL BY J R AL AT AR B, AL RST IR R BY 77 s )R~
[6], #EA Q345qc MrtN. HoriREE LHUERGRE N 33.15 MPa, TN HPB235¢10, EBY J1/F4Rit
JE IR Ny 420 MPa. HESE R INE 1 R,

ARE)RET LWL RBERRM AR, — @R LR LU EEM I ET SChrtit, XFEME, A
THEZE R LU i, Perfobond Strip 2 S HEAE R/, 3 4 B A T % RN R A FLAR A v e L AR A
A T B R ERE Ty . SRR 0 A AT B0 45 RAD LU, REB8 RMLSEPRIG oL, X FNIZA
FRTEREIIR /T HiRI 5 Al LRk, 5RER, FiEaSmieEa it EERK.

3. PBL OB BMRITHh

TEA RGN, A RT I FEBCA BB, 5T BRI IR SO BT & B A 1R
SRIEIYE,  H AT A R F MIDAS-FEA % PBL B Jy 0 Hr 105661l #RTREE + 5 &85 H R e o i
(11 B3 R PRI M s A T AR AR (R AE R IR o AR AR - 5 A 5 A2 e AR AR et - R b L AR R A B
SEPEREIOMRI AL, BRMERLE E AR AN, EmEE RS, SRR R0 R
FlfE, #pEB RS N AL, MR oo MRS TRRER. ABAAERRICIHE S,
BIRTEUR Q345 4W, FRMEAE A 2.06 x 10%g KN/m?, JHAALE N 0.3; TREE AR5 A C50, #iERIE N 3.45 x
10" kN/m?, VAFAEEA 0.2,

FIF MIDAS FEA %57 b SCERYIFE KA BY 78T PROCAERL, JRiE L. JFFLANAR RN 15 2R A sk o
TG, REWHR ARG, LRSI LRI SR R ARG A, LS TR e L B Al o 1l ST S R
TGo BEANBRURF E BRI WK, 1B STARIEAMET 5, JaibAT ST B, FLUOR A L R e A 1 S A4k I A
IRZERRACHE, AR S5 5 LAl LR TR A HEAT 248 B, 5 T8 B AR AR S 4R A

A PR ICELRL e AR 23 n B 1 BT

Xof DA P AR AR EAT 2R MR AS 0T, A T SR e I 56 fuf K S00KIN, 1] LA Z2 1) 55 A G5k i Ab i B
RN A AR .l 2 Fis

7E MIDAS FEA 1, FIF 5 ab3RE R — 2 /E, n DUWLER BB T 5 Ja BT BB i AR AL, )
AR LARRIE H B K NV T . e 3 Fios

W& i kA8 1k, PBL BY JyB & AN BT B R KA R, S RN AR A W 4 FoR .

H 1] 4 AT O, R AR (iR R RS RIR = i 2k A b s, A AURAE AR 250 KN 24,



PBL 8 R T 5 H IR o b

Table 1. Carrying capacity comparison results of PBL shear key
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Figure 1. The finite element model and mesh map of shear key
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Figure 2. The displacement contours of PBL shear key and Fan-Mises stress cloud
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Figure 3. The comparison chart of PBL Shear before and after deformation
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Figure 4. Maximum displacement and stress for some position under different load
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