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Sensitivity analysis of cracking factors for the bottom slab crack of the

pre-tensioned PC hollow slab girder bridge

FENG Qi
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Abstract: To profoundly study the crack mechanism, quantify the influence and sensitivity of
different factors on the principal tension stress of bottom beam cracks in PC hollow girders and
the control of the bottom slab crack of these girders in designing, constructing and operating
processes, a 3X20 m simply supported bridge was used as the background to establish the multi-
beam and the single-beam finite element model by MIDAS FEA with its relevant rotating crack
model. The multi-beam model considered one side girder and two middle girders, while the
single-beam girder only considered the single beam bearing situation. Factors such as prestress
tendon position deviation, prestress losing, overloading, concrete strength reduction, overall
temperature difference and bearing separation were analyzed to check the influence on the
principal tension stress and a linear regression model was used to compare the sensibility among
different factors. The results show that the prestress loss factor plays the key influencing role to

the principal tensile stress of bottom beam and it is also influenced by the factors of overload,
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overall temperature difference and bearing separation. Effects of prestress tendon position and

concrete strength are not significant. The single beam bearing can lead to a bad bottom stress

situation for the bottom beam which will aggravate the crack phenomenon. The comparison and

conclusion can provide reference for the crack phenomenon of prestressed concrete hollow slab

beam bridge. 4 tabs, 9 figs, 20 refs.
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Fig. 1 Size of cross-section and main steel
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Fig. 2 Three beams finite element model
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H3 mpws H1 P 5 AT BE A T ARSI 45 A HE N L 2 A

Fig.3 Reinforcing steel bar element (O e A VAP I S 17 I a3 R = A N ]
TEA 2% » R0 b 4 5 i B IV 0 A A sk £ 2. 52 MPa ROy 4. 31 MPas BUS ) 83 90 RIS 8
=AY FRS 3.6.9.12.15 mm 3 5 FEmLEAF PN BYSZ IO, BRI FE AN ) 3 KAy R B T
Fo# , B AR VT A R R AVE I T i s F . VL 3 B AL R T 3 R 5 A TN 7 45K 50 20 B B F
AFHT 5 FORFI TN SR A SIS T s oA e RIRFERIN AR T 71,0300, R E B TR

B A 9 1 BR B iz

P B2 A F= 400 77 Bt
2.60r 2.3 BH
TE 5 B S BRI AE AT 2 v s R 0 2 R 42 p
§2~58 WA AR XA R A5 A 1 ™ A ol HAE
E Aol S B S A s 5 1 e AT AT R OR R R AR
2 BN B R 5 4 1 0 AR 10096, B i
5 SR T L S 1 B A 6
6
2.52 : ' ' ' )
0 3 6 9 12 15
TR S b 25/mm o 5t
o
B0 B R L B S 1 g
Fig. 4 Principal tensile stress variation with the ‘lﬁ 4k
moving up of prestressed steel ﬁ
N , i
4T BB R A R R |
JEEPLR S BB i B 2. 52 MPa
A Ry 2,59 MPas /Nl BE A 0 789 o A7 4 T XoF ) , , , , ,
S R 7 1 B0 R K, B2 15 mm R ) Y Saeem
K 2% 0
MR 2.78%. 6T R A
2.2 ﬁﬁ-‘z j] *’Ji'-\ge Fig. 6 Principal tensile stress variation with overload conditions
TEMr G2 5O A v A A N ) A Sk A 3 AL 6 Fa] T BE A VG 2R O R FE

P AT BN S B A B X ERR TR EE RIS TR I Ny B o 2 R S 1 L 4



% 6 i

AR, Tk PC 2 AR B AR R R 5L B S o A 59

R A 7S DA 5 9 OO0 R U L L g R R A
K I3 T A9 2. 52 MPa 38 Ky 5. 91 MPa, 3
i 134, 8000, M3k T VR BBE - A AR R BT HL 0 5 U4
THRL.
2.4 BEIRE

SEBR AR T K JE R0 A B e R IR DL KA
AN A0 A ) A A 2 R B L AR S 2R
35 . BERIS5H]% H C40,C45,C50,C55 K C60 45 5
ol A [i) 5 B S5 4 ) TR B L R AT LU A, I3k 1 B .

1 FAERBRLIBEETREIHNNARENEE
Tab.1 Principal tensile stress and relative difference with

different concrete strengths

TR BE A LR LR J1/ MPa X 22 AH /6
C40 2.517 —0.13
C45 2.519 —0.04
C50 2.520 0.00
C55 2.521 0.04
C60 2.523 0.13
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Fig. 7 Principal tensile stress variation with different

overall temperature differences
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Tab. 2 Principal tensile stress of beam bottom and relative difference with different influence factors
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Tab.3 Principal tensile stress variation of beam bottom and relative

difference with the change of support separation

FHi i 1/ MPa AT 21/ %6
SRR A -
SFRRINAR | Ok | AR AR | R0 in 2k
i A 3.30 3.62 0.0 0.0
PR SR I S 4,49 5.88 36.0 62.7
X} F 32 JEE i 7S 5.10 4.89 54.5 35.2

3 BERERFREBEST

PO 2% 52 W DR 28 6 B2 I 2R 7 g ) S e AR
SR Tt B v ] BRI 2 R AT etk
A5 HAUG R IRIE

y=ax+b (D

Ao HIE BL DB R A IBUE: y b &
AFBEE 2R R T AR EHLN T 50 R 45 A
S WA PR 2R 0 RIS FEBL I T 1Y 52 e R R 6 Oy [l A 45
B R R AL

OIS R N CEIES I SN RO R (N S W NPROP A IR A PSS
18 5% Wil VE T BCREUR s o 266 00 (800N EE B 20 1 0, )
A A K E T

x4 EXMEAREATHUSELMNERE

Tab. 4 Slope values of fitting line under different affected factors
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