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Abstract: In order to explore a new type of composite box girder with light hosting weight, convenient
construction and high durability, a new prestressed RC-UHPC composite box girder with ultra-high

performance concrete (UHPC) as web and bottom plate and reinforced concrete (RC) as top plate was designed
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and fabricated. A flexural test was carried out to investigate the failure mechanism and failure mode of the
specimens; the finite element software was utilized to simulate the test, and the calculation accuracy of the finite
element method was verified by comparing the finite element calculation results with the test data, on the basis
of which 16 finite element analysis models were established to analyse the influence of various parameters on the
flexural strength. The results show that the failure mode of the specimen is adequate reinforcement failure,
which shows that the RC top slab in the pure bending section is crushed after the yielding of the longitudinal
tensile reinforcement and the fracture of some prestressing reinforcement; the tensile strength of UHPC and the
reinforcement ratio of prestressing tendons exert a greater influence on the flexural strength; the longitudinal
strain of the specimen’s is basically consistent with the plane section assumption in the height direction.
Combined with the theoretical analysis, the formulas for calculating the flexural strength were proposed. The
ratios of the calculated value to the test value and the finite element calculated value are 1.014 and 0.960,
respectively, which indicates a high calculation accuracy.
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Fig. 1 Midspan and fulcrum cross sections

F3 34~ 150 mm X 150 mm X 150 mm [ k5 #E 57 7714,
s AR 7 R ) 34 150 mm X 150 mm X 300 mm
4 B A T R, 43 590 B 3 A e 1 S X 4, 0 7 Bt
JE58 B 63. 3 MPa, 5 PR i1 24 32 500 MPa.

UHPC R H K8 BE K A B/ A 58
K F B & R 1:0.3:1.076: 0. 094: 0. 025, /K i
Lboh 0. 18, LT 45 1 2% . AR 4l Gt oo P RE TR 5k
+ HAPERE 556 715 ) (T/CBMF 37—2018) iy %2
K #E 4T UHPC i 45 , 52 2% FH 50 mm X 100 mm 5
HESR B 6 4, PR R A 100 mm X 100 mm X 100 mm
PR dESE 7 R 6 4, i MEARE 2R HT 100 mm X 100 mm X
150 mm b5 #E 74 6 4>, £ F IBUEUHE (09 °F- Y6 AE
e 28 b MR B0 P 5 BE BT B R R P AR R B
18,4358 7.6.133. 3,43 300 MPa,

A 4 Jm kL - % S K 58 5 1) (GB/T
228—2002) {4 B3R i A7 3 50 FH 4K A5l A M a6, SR TR
[F] — b U B b E AT, B R0 A AR 0 B 3 A4S iR i
ik ue , 45 A2 8.10.12.16 mm (1) A9 i it i 52
JE S H4{E 43 531 0 441,439 450,438 MPa, Hz B i J&
S-S5 53 1k 621 615,642,625 MPa.

1.3 4 S 4E R R F1 3 hr

N T B 1R RAR UHPC P B2, 76 3 A A
fi b, DA — 0 %y JE Al 2 A7 BE ST, A A B 9 3 30
P WL R M, FF 5 — D00 MR ARG T AL A e 3
7 55 — MR A ) D8 570 AE i) b, AR B — i IF 4
DRARL, B R SR i v SR PR S IR 48 245 4 485 AR I
FEPRAS o B IUoE MBI AN AT 2 s

B2 ZEHide
Fig. 2 Casting of test piece
fif UHPC 35 2 BT 5 B2 IS, 2R FH il 226 B8, )
IR HL 2 1 333 MPa. B J7 5K 337 3w 401 ] 3 BT 7S o

B3 TR A in
Fig. 3 Prestressed tension end
L4 MBEFRENRBE
i 4 iR, 18R 2R I — 32 200 89 T T TEEAT
k. KR 2 ) A S TR R 275X
Oy VU S 0 28, 75 B KB Sy 800 mm o

= \
L\

4 HERMEBKERE

Fig. 4 Arrangement of test beam loading device

i 1980 800 1980 i
I R

TR | O
$‘1ﬁ . mm

M5 HRRENHE

Fig.5 Force diagram of the test beam

IR E TN ZE £ 20 kN 1E 20 28 5% 4 2%
hn#% ng 7 2, 25 kN b — 9%, B 9 hn 48 52 )5 B r



% 6 A Az de

% .55 /7 RC-UHPC A4 4 £ 65 % 5 Mk 171

5 min, PIME WL R4 FF R M40 . R R 2
J5 B0 50 KNI, 24 B0 T00H 5 38 1R 6+ B e e
DA LI 0 A B A 4%, B S T I S 4
T 56 V0 2 1) R £ 4 A e B R B R
AR oAb e O o ) A% B AR AR A B K
A ) 43 590 368 3k SR A G 56 3 R o 2 B8 T 5 N AR R Y
Bmf s . WS A ST 1)’ 6 Fis , # PRI R
i B 3 HER AR A 9 AN A 2) A&l 7 TR, RC T
MR T4 8 3 HERE A8 -, 36 36 4> 33) I 8 fir i , 19 Lt
P UHPC 12 AR i e BE T 1] 4% A & 54N 0 728 e, &l
8 ,NF1~NF5 .BF1~BF5 43 51 > 5 il 8 A Ik )
JE AR I 55 4) TR AR 5 P b A LR T, LR R B
Hh B R HAR

g

BEE O

| 790 790 ‘ ‘
DX1=— DZ1== DDl — [

DX2 = DZ2— DD2—
DX3 — D23k DD3 — T
1

BAA7: mm
E6 RWMAEMEZENSRHE

Fig. 6 Arrangement of longitudinal strain measuring

points on the bottom slab
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