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Tab.1 SHRP grading results of bitumen materials

HELR 50°-1 & 50°-2 iE 70°-1 BHF 70°-2 Y F SBS R H
PG 4 PG64-22 PG70-22 PG64-22 PG70-28 PG76-28
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PR R TEER. Tab.2 Technical indexes of high module additives
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Tab.3 Asphalt grading data
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Fig.1 Creep curves of asphalt mixtures

ARABHREBHFRELFELR SR
14 8 T 7 1) 7 A ) R ARURYE 7 e RD A9 2 b R A
B PR # R RN K/ ER , 2 34N
THHER 2 0.7% SMEFH 70°-1 BFREH <

50 ERAK,S0"2 WHERE - BERMNER
BRIZEMNT0% A4 ;18 0. 7% 5858 70" -1 HE
BELERNEREN EHBERAEFEELIRRE, 5
RFEMABRE 70°-1 HHFRELAHL, BRN
TREKT 20% £4.

A AR EFREGHFEEHENES BT
EXH SHFEH T FERELWETHRE
HALLE,70"1 WHAMBBREHEEER
/N BREE TR R IR &R A TR AR
B0, HERTT S ,70"-2 BB MB R A, HEE
HEOERTERBNEER NEE, 158 70"2
BHERELHERTHER W /DT 70°-1 HFRE
T ERSOCHEMF BT RELE TR
EZRBRAPE, KPS0 HFRELNES R
ST B B /N TF 50"-1;50"-2 ¥ 7 1R ¥k + A9 8%
MRS 702 HERELHETHRESR T4
iE. xf H SHRP B A% R0 40 45 5%, 77 LA R BB
S EMAMEREEAESE - £ R, WHMH
AR RERTFAEZRHSOCTHE, 2EBESH
B RN A ERK.

BT SRR IR R R R RN A
ST ERBRARBRBNS —RHESH,
R EREE B AR N

S(t) =a,/e(2), (1)
KPS NHFRE L WFETHEHER, MPa;
g, AEFEXK P EIR S, MPa; e (t) W HF R &
A RRLAS IR B B W IR R AR AR S
BB AT [ A4k 89 # £2 an A 2 BT,

B E, FTUBHRIILRARAHGEFRER
R BEE A 40 CHEHE, ARG RN K 4.
2.1.3 R 5

HTHARTEREMF B Rkx



%4 B4 .5 . BHEBTFTRELTESTBETR 25
900 s 1EH o B 88— TP 28 B 5T 4 7 7 A 0 R 28

£ E§§%E?§§(WWWM WAR, S M REKAEE, E=HLxh

2 doo oo T Maxwell 1780 FF 7= A B B 30 98 Ve A8 T | e 86 43 A T

g 500 = SBSHMEH £l IF 18] 2% B 1 K.

S R b 4014 Bk 4 X 25 B 096 78 B9 4T 0

0 5 10 15 20 25 30 35 40
B [H] 5

2 FAAFRBENNETDEER

Fig.2 Creep stiffness modulus of asphalt mixtures
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Tab.4 40 °C stiffness modulus of asphalt

mixtures at loading instant MPa
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Fig.3 Burgers model
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Tab.5 Burgers model parameters of asphalt mixtures

MPa
e i RS
FHERER AR
El E, M M2

50°-1 HF 238.3  437.3  301.2 41.2
502 W 476.8 452.0 427.7 85.3
70*-1 HH 627.5 352.3 355.0 74.5
702 i E 495.0 337.1 406.4 66.1
70°-1 BE

790.9 498.5 435.4 63.8
(0.7% 4+ B5%)
SBS M 536.3 450.8 412.6 102.7
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Fig.4 Low temperature creep

curves of asphalt mixturves
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Fig.5 Low temperature creep rates of asphalt mixtuves
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Research on Creep Performance for High Modulus Asphalt Concrete

ZHOU Qing-hua', SHA Ai-min’

(1. Department of Highway Engineering, Shan’ xi College of Communications Technology, Xi’ an 710021, China; 2. College of
Highway Engineering, Chang’ an University, Xi’ an 710064, China)

Abstract. The creep stiffness modulus of the high modulus asphalt concrete was tested through uniaxial com-
pression creep test and low temperature bending creep test. Based on the test data, the influence laws of mate-
rial composition to creep performance of high modulus asphalt concrete were analyzed. The results showed that
low grade bitumen and additives could enhance the creep stiffness modulus significantly, reduce the instanta-
neous deformation and the speed of viscoelastic deformation, but the relaxation ability to flexural stress in low
temperature also decreased. -

Key weords: road engineering;high modulus asphalt concrete; creep performance; stiffness modulus
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Plastic Analysis on Punching Shear Capacity of Two-way BFRP Rebar Reinforced
Concrete Slabs under Central Concentrated Load

ZHU Hai-tang, WANG Yi-zhong, LI Jin-zhang

(School of Water Conservancy and Environment, Zhengzhou University , Zhengzhou 450001, China)

Abstract; Based on the material character of BFRP rebar and the plastic method for concrete structure, the
concept on nominal yield strength of BFRP rebar was proposed, the yield condition of concrete and BFRP re-
bar were determined, and the failure mechanics of iwo-way BFRP rebar reinforced concrete slabs under central
concentrated load was established. The calculating expression on plastic solution of ultimate punching capacity
for two-way BFRP rebar reinforced concrete slabs under central concentrated load was educed using the virtual
work principle. '

Key words;BFRP rebar; two-way slab; punching shear capacity; plastic solution



