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Ultimate load capacity of UHPC-NC combined column under axial pressure
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2. Fujian Provincial Key Laboratory of Advanced Technology and Information in Civil Engineering, Fuzhou 350118, China;
3. Fujian Transportation Planning and Design Institute Co., Ltd., Fuzhou 350004, China)

Abstract; The UHPC-NC composite column, which uses a reinforced ultra-high performance concrete
(UHPC) cylinder as a formwork and is internally cast with normal concrete (NC) , has advantages such as
high strength and corrosion resistance. Based on the existing bearing capacity calculation methods and
combined with theoretical analysis, a simplified calculation method for the axial compression bearing capacity
of UHPC-NC composite columns is proposed. The axial compression bearing capacity of the collected
specimens was calculated using the proposed method and other calculation methods. Results show that the
mean value of the ratio of the calculated value to the test value by the proposed method is 1.023, with a
variance of 0.005. The comparison error with the finite element extended parameter value is also within 10%.
The calculation accuracy is relatively high. The relevant research can provide reference for the promotion and
application of UHPC-NC composite columns in practical engineering.
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Fig.1 Schematic diagram of UHPC-NC composite column
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Tab.1 Specimen parameters

% D/ H/ i/ s/ / -/ "/ / N/
i A G RO

CFRT-20,15 300 600 15 20 1.99 42.8 91.7 1 255 6 543

CFRT-20,25 300 600 25 20 2.06 43.6 93.3 1 255 6 625

CFRT-20,20 300 600 20 20 2.02 43.3 92.5 1 255 6 573

ifﬁﬁ[ 10] CFRT-40 300 600 20 40 1.01 42.7 89.8 1 255 5123

CFRT-60 300 600 20 60 0.67 42.3 92.1 1 255 4 492

CFRT-80 300 600 20 80 0.51 42.2 91.5 1 255 4 125

CFRT-100 300 600 20 100 0.40 42.5 90.3 1 255 3911
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% D/ H/ v s/ / W/ / / N,/
if}g S mm mm mm mm F‘;o f/&)a fII\A/I[‘;a Jl\:;\Pa k‘ll\l

CFRT-30-20-N 300 600 25 20 2.06 245 1035 995 4 657
CFRT-60-20-N 300 600 25 20 2.06 521 1035 995 6 425
CFRT-80-20-N 300 600 25 20 2.06 732 1044 995 8 008

SCHk[11] CFRT-60-40-N 300 600 25 40 1.03 54.6 1044 995 5809
CFRT-60-60-N 300 600 25 60 0.68 53.8  108.4 995 5 567
CFRT-60-80-N 300 600 25 80 0.51 546 1058 995 5 384
CFRT-60-100-N 300 600 25 100 0.41 522 1044 995 5 190
CFUT-S20-1a 242 500 26 20 270 41.1 1105 1550 4966

k[ 12] CFUT-835-1 242 500 26 35 1.53 41.1 110.5 1550 4135
CFUT-S50-1 242 500 26 50 1.07 41.1 1105 1550 3755
US2.6-)6.6-E0 242 800 31 20 2.60 267 1033 319 3238

SCHR[13] US0.9-)6.6-E0 242 800 31 60 0.90 267 1033 319 2805
US0.5-)6.6-E0 242 800 31 100 0.50 267 1033 319 2553

2 UHPC-NC AEHHEAE T

"HhHiE

UHPC-NC 4144 29 3 7 3 [m] 35 38 4 7777 24 TR
) i 5o R TR e R AR 2R Rl FE B AR T,
UHPC JZ FZ% 0 X IR 8 P R 4E A, 482 UHPC
[R5 P L e i B RN R A B, AT LA B R
W TR 7= A i BE R IRk, B BSR4
), A% 0 DX R = 1T B H g 2 T & A R R
BRI ALY R, SN2 UHPC k2R 4%, {3 4% [k
LRI E T BT R, e A R BURAZ5 R (1
W, UHPC-NC AR B RS T, AFRS
YR - A5 A T 5 TR e A T A
A RC 0032 A T3 77 UHPC-NC 41
AR 32 TR R 35 ) E B R TR Bt 5T
Bk \UHPC )2 5T Bk A 0] 32 77 94 /5 o ik, 37 il
FEARE I RAFE

N, <O9(N, +N,+N,+N,) <O.9(f L Avs, 4 feAun
et A) (1)
X ARG IR BE N 15/ WZIH G UHPC
SR 3 f SN e R R
2.1 AEMZLRE LT

A0 DX R B £ 52 31 UHPC 2 5 8205 4l
A3 1 LT 5 24 SR A T, A% 0 DX TR 9 - Pl g )

JTVLBR B AMaL )2 A ) F N ) 2 [RIAG B = 1] i
JPIRAS 2 TIRBE - (W PT e a FE FE A e g
H1. BFECHER[15], %F UHPC 4 #4712 F1 50 #r
(W 2) ,"145 UHPC B AR RN ) o, R

JoAao
Bl 2
T (2)
20—1' As\l : Trdcor
A= Ay TR )

A i 75 A TR 5 A D 75 RE N 2T AR i 177
(S AT T AN 5 o, 9 UHPC BRI S0 J7 5y A
MEHAME S WA UAE; d,, 9 B0 TR BE £
HAE,

R BE + =BT 5, Sh UHPC B
EARIG WAL IR EE L RSR N .

Szl a0, (4)
HIAZ O BE AR L 7R O
Ny =feAe (5)

2.2 UHPC 3B2EitE

UHPC X2 A AR 8 sk ol 43 >k 4 755 N
Z X RN S AN AE AR IX, X TR X
UHPC, 5% 1] Mander ZJ R HE T4

, 7.94f/ !
fmm=f@w(—L254+2254 [1+ f>—2'ﬂ ]
fuhpc f;lhp()

(6)




326 R B TR 4

$23 %

ey Of

f
v # x v
fyvAsvl fyvAsvl
, dr ‘o
¥ 3
v E ey
fyv svl

I
RN
S Or

N

Gf vy

v

fyvAsvl

B2 UHPC ZZAEE
Fig.2 Simplified force diagram of UHPC shell
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Fig.5 Schematic diagram of composite column confinement
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Fig.6 Comparison of calculated and tested values of axial compressive load capacity of combined columns
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