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Abstract: Based on the summarizing of existing structural slab fatigue test results, the theoretical
research on normal section bending fatigue performance of traditional assembled monolithic
hollow-ribbed slabs was carried out. The calculation and checking formulas for the bending
fatigue strength of traditional assembled monolithic hollow-ribbed slabs were presented. The
feasibility of the formulas was verified by the calculation of the fatigue stress amplitude, the
measured values and the specification limits of the lower steel bars of the rib beam. The fatigue
stiffness based on the inverse algorithm was calculated and compared with the test data, and the
law of stiffness degradation after fatigue was analyzed. By analyzing the fatigue stress amplitude
calculation of rebar in precast slab, improvement measures were proposed. Through the
definition of fatigue damage based on stiffness degradation, a function form which conforms to

the law of stiffness degradation was selected, and a formula could be used to calculate the degree
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of stiffness degradation of the plate. The calculation method of fatigue stiffness and the prediction

method of the performance of fatigue based on the fatigue stiffness degradation were put forward.

The results show that when the stiffness of the plate is reduced to 20% of the elastic stiffness

after the fatigue of the plate, the fatigue life and the fatigue failure stage will be reached. When

assembled monolithic hollow-ribbed slabs are used in structures under fatigue loading, the

improvement measures can ensure the whole fatigue performances of structures. The study

results provide a reliable basis for the application of the new floor in the construction of the

multistory parking lot, industrial factory building and the composite bridge decks.
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Fig. 1 Assembling Graphs of Hollow Body
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Tab.1 Loading Parameters of Fatigue Load

weras | Gpe | Demplm | po/Po,
X]B-2 0.10 0.30 0. 20 0.333
MKXB-2 0.10 0.33 0.23 0. 300
AKXB-2 0.10 0.33 0.23 0. 300
AKXB-3 0.10 0.33 0.23 0.300
AKXB-4 0.10 0. 40 0. 30 0. 250
AKXB-5 0.10 0.50 0. 40 0. 200
AKXB-6 0.10 0. 60 0. 50 0.167
AKXB-7 0.10 0. 60 0. 50 0.167
AKXB-8 0.10 0. 60 0. 50 0.167
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Fig.3 Loading Setup
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Fig. 4 Distribution of Section Strain and Stress at

Fatigue Strength Checking

L] e o © 0 0 | = =

M, %_A;l ______ LI ———— S

= 4, [ 4. [ Té’

Iooon oo\b I,Q"‘:t zzq:———lzzzl————m -
- o

(a) JPRWTEEE () FREHFET

BS5 FARGFHEEMARSHREFERE
Fig.5 Section Before Cracking and Transformed

Section After Cracking
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Tab.2 Comparison of Calculated Results of Fatigue Stress Amplitude of Prefabricated Slab Steel Bar with Relevant Limits

i i 5 Prin/ Pax Aoty GFHAE) /MPa Actippess (SCHRL11]FR ) /MPa Actirsss CHLEL R ) / MPa WKL =

XJB-2 0.333 112 120 135 % 57 J5 i R BT
MKXB-2 0. 300 98 120 135 W 57 JA wR P
AKXB-2 0. 300 98 120 135 W 57 JA wR L
AKXB-3 0. 300 98 120 135 W 55 I #R RN
AKXB-4 0. 250 126 130 150 W 55 I R AR N
AKXB-5 0.200 168 130 150 X 7575 95 55 7 24
AKXB-6 0.167 210 140 155 R P37 95 5 DT 24
AKXB-7 0.167 168 140 155 A5 9% 55 L IR
AKXB-8 0.167 134 140 155 A9 13 95 55 RL LD AR
T s Actiprass 9 HPB235 4R 14 o7 7 g FRAH .
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Tab.3 Calculated Results, Measured Data and Code Limits of Fatigue Stress Amplitude of Ribbed Beam Bottom Steel Bar

was | PP Aol GHEAED / ‘ Aol A 'Afgw Ag;l Ad»%l Aa;1 Bt
MPa (SMED /MPa|  CBLAEL BRAE) /MPa | Ao Afa Afn

XJB-2 0.333 99 114 145 1. 145 0. 683 0.786 I 55 I
MKXB-2 0. 300 87 67 149 0.775 0. 584 0. 500 I 55 I R
AKXB-2 0. 300 87 98 149 1.125 0.584 0.658 9% 55 J5
AKXB-3 0. 300 87 71 149 0.821 0. 584 0.477 9 55 I B
AKXB-4 0. 250 112 111 153 0. 989 0.732 0.725 97 55 I R
AKXB-5 0. 200 149(221) 154 156 1.034 0.955(1. 417) 0. 987 R 455 0 55 i B
AKXB-6 0.167 186(276) 108 158 0.578 1.177(1. 747) 0. 684 R 455 9 55 i 24
AKXB-7 0.167 149(276) 127 158 0. 856 0.943(1. 747) 0. 804 R 55 9 55 D 24
AKXB-8 0.167 118(276) 112 158 0. 945 0. 747(1. 747) 0. 709 R 55 0 55 D 24
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Tab.4 Degradation Amplitude of Fatigue Stiffness of Slab Relative to Initial Stiffness
R XJB-2 MKXB-2 | AKXB-2 | AKXB3 | AKXB4 | AKXB5 | AKXB6 | AKXB-7 | AKXB-8
PR 1 IR 0.3P, 0.33P, 0.33P, 0.33P, 0. 4P, 0.5P, 0.6P, 0. 6P, 0.6P,
D78 A K E /101 200. 00 200. 00 200. 00 200. 00 200. 00 74.02 26. 86 21. 46 52. 40
WHFIERIE Ki/(MN « m?)| 16,122 15. 163 17. 461 8. 361 5. 674 5.348 5.062 5.617 7.232
BN EE Ko /(MN » m?) | 21.236 23.511 26. 431 12. 664 9.066 9.238 5.808 6.048 9.346
Ki/Ko 0.759 2 0.644 9 0.660 6 0.660 2 0.6259 | 0.5789 | 0.8716 | 0.9287 | 0.773 8
RAL I/ % 24.08 35.51 33. 94 33.98 37.41 42.11 12. 84 7.13 22.62
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Tab.5 Degradation Amplitude of Fatigue Stiffness of Slab Relative to Elastic Stiffness
A i 5 XJB-2 MKXB-2 AKXB-2 AKXB-3 AKXB-4 | AKXB5 | AKXB-6 | AKXB-7 | AKXB-8
WeIRIE 907 J5 B | K 95 T TR AR | 9K 07 5 WAk | 05 S FR AR | 9EO7 )5 WAk | DR 0T IR | BT IEIR | ST BEIN | 9 95 IR
I 55 17 4% b PR 0.3P, 0.33P, 0.33P, 0.33P, 0.4P, 0.5P, 0.6P, 0.6P, 0.6P,
I 55 106 BRI 2R vk g/ 10 200. 00 200. 00 200. 00 200. 00 200. 00 74.02 26. 86 21.46 52. 40
WOFIENIE Ki/(MN «m?)| 16,122 15.163 17. 461 8.361 5.674 5.348 5.062 5.617 7.232
BHERIEE K./ (MN » m?) 28.811 28. 811 28. 811 28. 811 28. 811 28. 811 28. 811 29.086 29. 432
Ki/K. 0.559 6 0.526 3 0.606 1 0.290 2 0.196 9 0.1856 | 0.1757 | 0.1931 | 0.2457
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Fig. 6 Stiffness Degradation Law of Slab with

No Fatigue Failure Occurred
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Fig.7 Stiffness Degradation Law of Slab with
Fatigue Failure Occurred
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Fig. 8 Stiffness Degradation Fitting Result of

Slab with Low Amplitude Fatigue
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Fig. 9 Comparison of Calculated Values with Measured

Values of Slab with Low Amplitude Fatigue
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Fig. 10 AKXB-4 Relation Curve Between Stiffness
Damage Variable D and Cycle Index Ratio n/N

Fig. 11  Stiffness Degradation Curve-fitting
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