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Abstract

In order to study the main influencing parameters of the bearing capacity of the prestressed con-
crete short rib T, this paper establishes the nonlinear model of the 32 m two span prestressed
concrete continuous short rib T-beam by ABAQUS finite element software, and analyzes the main
parameters affecting the bearing capacity by the control parameter method. The results show that
the increase of initial prestressing force and prestressing force ratio can greatly improve the ser-
viceability limit load of the beam; the increase of the reinforcement ratio in the tension area can
not only increase the serviceability limit load of the beam, but also increase the bearing capacity
limit load of the beam; the increase of the concrete strength grade and the compression rein-
forcement ratio has little effect on the bearing capacity of the beam.
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Figure 1. Left span model picture
1. AERAE

Table 1. CDP model damage factor parameter table
F= 1. CDP iR EUR R F S ¥k

JE 1% 73/Mpa FEFE R A BT ¥ 73/Mpa FEFAE R A BT
22.68 0 0 2.6664 0 0
324 0.00073989 0.01 2.64 3.37E-05 0.01
18.5152 0.00282136 0.428544 1.26464 0.00018371 0.495671
10.8008 0.00472398 0.666642 0.786735 0.00030774 0.680391
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7.40635 0.00650139 0.771409 0.584088 0.00042379 0.760819
5.58672 0.00823314 0.853722 0.472094 0.00053722 0.849034
4.4694 0.00994455 0.898389 0.400477 0.00064948 0.903712
3.7184 0.0116453 0.9253 0.35037 0.00076111 0.936711
3.18069 0.0133399 0.942763 0.313124 0.00087237 0.954691
277743 0.0150306 0.954738 0.284214 0.00098339 0.965692
0.0924472 0.00440455 0.99

Table 2. Parameter table of plastic failure criterion of CDP model
7= 2. CDOP fRBVEB I RSRE NI S 83k

HZIK F (CINES SRPELL f Ke HiR &3
30 0.1 1.16 0.6667 0.0005
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Table 3. Comparison of cracking moment and failure moment
=3 PR WIAEIEXEE

THREH PP B A
THEAE AIRCHE EA [N THEAE AIRoE EA N
L5 2201 2301 0.96 2420 3642 0.66
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Table 4. Influence of initial prestress on bearing capacity

= 4. FIATRRL A5G R S BIF G

s BIHTREBLE F1/(MPa) B A5 AR BR A 20/ (KN) A1 88/ (KN) f#/(mm)
Bl 795 372 1176 235
B2 945 446 1188 211
B3 1095 528 1200 193
B4 1245 588 1200 169
B5 1395 660 1200 121

1400
1200 —— ;k,;’//f/ff .
A
wa o w
1000  wke m
wAS )
z D aaal
% 800 ::. . B
" | g e B2
= 600 : B3
400 1 T
¢ B5
200
0 L 1 I I L I
0 50 100 150 200 250
FL#/mm
Figure 2. Load displacement curve of beam B1 - B5
2. B1~B5 1573} - {I#Hh%k
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Table 5. Influence of PPR on bearing capacity

2 5. MM AL PPR X 7%&Ek HavE20m

V) TSy H 2 PPR TF A5 FH A R4 2/ (KN TR 82/ (KN) %% /(mm)
B6 0.6 430 1272 147
B7 0.7 490 1260 162
B8 0.8 546 1232 164
B9 0.9 617 1204 184
B10 1.0 855 1274 189

M5 AT RAARH, 24 PPR A 0.6 S 1.0 I, B2 10% 12 156 FHI AR PR 47 25 A 430 kN 031 1 855 kN,
PEm 17 98%; HHRERE JIMIRAT EAE R BN, SEIE &S, A HRIE PPR =09 B, ALK
KAEZ [AAAH 2 5.3%; FEIRFERAIFE AN 147 mm 3503 7 189 mm, 380 1 28%. ;=ALL F45 i) 3 %
JEIA: BEE PPR 3G, TS 5 A S I, DRI 1) 52 0 25 e N A3 i 4% AR A3, F 4.2 W] %0,
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Figure 3. Load displacement curve of beam B6 - B10
3. B6~B10 far#} - U fZHhLk
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Mcso zho—xcso/Zzh0—0.83xc40/2 (16)
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Table 6. Influence of concrete strength grade on bearing capacity

%= 6. RETREFRINARIINM

V) TR SR TF A4 A R4 2/ (KN WA 82/ (KN) fr#/(mm)
B11 C40 594 1212 173
B12 C50 599 1232 168
B13 C60 603 1253 161
B14 C70 610 1272 155
B15 C80 612 1280 146

M 6 AT LAE H TR L5 A N CA0 _ETHFI] C80 Jii, MR IEH il FIAR R ATk M 594 kN 2w 3
612 kN, #2i5 1 3%; ZERIRFR A4 1212 kN #2753 1 1280 kN, $2/& 1 5%;: HRRALEE A 173 mm T % 2
145 mm, /N T 16%. FEA LRSS R TR A Bl TR TSR R A, TR Ak L b R B AR
K, SZIEXEE N, R hy —x/2 3K, BRI IR RE 1A AR R, (H A (L7) AT AR &
AL IPE BN M 4 Hn] DU TR g i B S5 20 (1 v o T e P e 2890 Bl A S A S RS 9N LD
RA] ARSI /INGE 25 B A% L5 DR DR A B o VR g = S5 G ) 42 v, TR gL A Bt 2 B 2 3
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Figure 4. Load displacement curve of beam B11 - B15
4. B11~B15 fardy, - fu#smhsk
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Table 7. Change table of height coefficient & in compression area

®. RERSERB STUR

B AR AR L ¢
B16 0.9A,, 0.608A, 0.093
B17 1.0A,, 0.676A; 0.105
Zhi gl B18 1.1A,, 0.744A, 0.116
B19 1.2A,, 0.811A; 0.127
B20 1.3A,, 0.878A; 0.139
B21 24N 0.105
B22 1.8A 0.108
ZIRH B23 12A 0.111
B24 0.6A 0.114
B25 0.0A 0.117

W 8 AZR X HAT, 25X EE R & SHRAR M mtE o, 2 EX 5 R uE
4 0.093~0.139, XM A%y B16~B20, UKl 5 A% B16~B20 a4k - f % ik K.

Table 8. The influence of & on bearing capacity

%= 8. & A NI

V) ¢ TF A4 FH A PR A7 2/ (KN T 82/ (KN) fir#/(mm)
B16 0.093 504 1144 188
B17 0.105 573 1232 168
B18 0.116 637 1312 168
B19 0.127 701 1408 200
B20 0.139 768 1472 190

A 7. 2 8 W LUE 2 R X L A 3G N 2 S B R X @ FE R BB N, BEE 2R X R
(R, AR LE R AL PRATEA 504 KN @2 1 768 kN, $&7h 1 52%; (IR IR T3 10 fRAw 2
M 1144 kN #2537 1472 KN, #2717 28%, X ERIARIRAL RS sema HToAE . A 5 HraT DLE 2 R IX
e R B BE N, P DA B N R [ AT AR . Z% BRI, HH SR X A e G N S B 2 R
DX i B R AN, SR AR E R A BRI
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Figure 5. Load displacement curve of beam B16 - B20
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Table 9. The influence of & on bearing capacity

%= 9. ¢ AN

B & 5 A0 PR A7 20/ (KN IR 4738 (KN) K #/(mm)
B21 0.105 649 1328 148
B22 0.108 649 1321 150
B23 0.111 649 1313 155
B24 0.114 650 1306 168
B25 0.117 650 1302 170
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Figure 6. Load displacement curve of beam B20 - B25
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