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Abstract: In order to investigate the influence of different technical indicators on the performance of UHPC
bridge decking in steel-concrete composite beams, to improve the preparation technology of premix for UHPC
( PF-UHPC ), and to produce steel-concrete composite beams with stable performance and meeting
construction requirements, the influences of different technical indicators on the working performance and
mechanical properties of PF-UHPC are compared and analyzed through experiments. The optimal technical
indicators are determined, and a set of key technologies is developed for the construction of prefabricated and
cast-in-place steel-concrete composite beam bridge decking with PF-UHPC. The result shows that the
strength and working performance of the PF-UHPC base mix proportion meet the requirements, and

increasing 0. 3% dosage of water reducer can significantly improve the material’s working performance
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without affecting its mechanical properties. When using a large mixer with a mixing time of 8 min, the best
performance of the mixture is achieved. The setting time of materials is greatly influenced by indoor and
outdoor environmental factors. The feeding sequence of steel fibers has a relatively small influence on the
working performance and mechanical properties of the material, but the mixture with added steel fibers has a
significant deviation in the uniformity of steel fibers. The flexural strength of the specimen is influenced by
the orientation of steel fibers, which mainly depends on the direction of fabric. The greater the angle between
the fabric direction and the flow direction of UHPC, the lower the flexural sirength of the test decking. The
vibration frequency has a significant influence on the flexural strength of UHPC, but has a smaller influence
on the deviation of compressive strength and steel fiber content, and the 80 Hz vibration frequency is the most
favorable. The hydration heat temperature of UHPC after wet curing is basically between 40 C and 50 C,
and the initial internal temperature increases with the increase of plate thickness. During the steam curing
process, the temperature rise in the center of the UHPC plate is slower than that of the outside, and the
temperature difference between the inside and outside is larger. The constant temperature inside the steam
curing shed should be controlled above 90 °C, and the natural cooling time should be appropriately extended.
The bottom of a 25 ¢m thick decking should be kept at a constant temperature above 70 °C for 30 h, and its
strength should meet the design requirements.
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working performance and mechanical property
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%®1 PF-UHPC BEABAL (#4I: kg/m®)
Tab.1 PF-UHPC reference mix proportion (unit: kg/m’)

iRk K SR 1 A3 2 LT 4

2 300 155 35 2.5 180

%2 PF-UHPC T HARIERR

Tab.2 Construction technical indicators of PF-UHPC
leize 3l WiH it S PR GEAT T Ak UHPC
PHED B /mm 550~700
TAEMERE
YR 4 h Hik/mm 100
P 5 BE AR UE L/ MPa =150
PR/ GPa =40
PAE ST
iR/ MPa =22
PP/ MPa =38
LT AL 5/ % =2
HAlb: GEFE Hr
HE/(kg-m ) 2 400~2 600

3 PF-UHPC ## I 2R
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NI BT B BE T PF-UHPC fBEHE I
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i ANFERSPHE B | BEEERE S, JRRIEIR
PEUEAT UHPC 385 | PP SE A I, DT B 2 i
FEBCFERR Y . BPRISEREPE T2 280, #8590 0n T/
Jiti T,

PF-UHPC W3l gk i 4 17 8kk, B
PPN 0.66 m*, HEPEHLIR N 50 Hz, fibERE
PR T30 s—hnK 5 3.2% Fl 3.5% 18 /K 5
30 s—4REEEFE R 6 min, FEAWY)5E 4 T fb—IF 2L S
JNFRZE 3. 5% 1 3. 8%—4k L4t F 25 A0 B ], BCRE
HEATIRYGE
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PEFIGE FE AT AT, UHPC ®JEERT ] KT 20 h, ZLBERT
B KT 23 h, UHPC TAEVERERZERT TAEERERI I
AR R T B SR . UHPC AL 38 B | i fr om 8 45
PR FURE 1.15 £, @1 3 s m i #k i
B A T, RSN B XA R T AR
RECSE W, PEOK 148 & 0 TRV e ol A W]
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Tab.3 Working and physical properties of UHPC materials

EfRalE7/R .Y ]

PRt/ . HE/ ) ZHY J# B/ mm . i )
[ie=d=d ) TR/ % (k - 4 VRE, ———————————  VIEERRE SRR
min o . =
g m SE/% mm 2h 3h 4h

USIZ (K U-S-JZ-1 6 (3.2%4Mm7]) - — —  S5(RER) —  —  — — —
155 kg, #h U-S-JZ-2 10 (3.5%%Mm#]) 2.7 2415 2.263 705 680 700 700 21 h25 min 22 h 25 min
sl 3.5%) U-S-JZ-3 15 (3.5%5Mm#1) 2.5 2 460 2.279 750 755 740 735 21 h25 min 22 h 25 min

U-S-SP-1 6 (3.5%%Mm#!) — — — 720 - — — — —
U-S-SP (7K o

, 780 (Jiti -
155 kg, 4h U-S-SP-2 10 (3. 8%4Mi) 2.7 2443 2.307 775 775 770 21 h40 min 23 h 5 min
, I A5

sl 3. 8%)

U-S-SP-3 15 (3. 8%4Mms) 2.5 2 450 2.310 835 — 760 775 21 h40 min 23 h 5 min
U-S-W (7K U-S-W-1 6 (3.2%5Mil) — — 685 - - - — —
160 kg, b U-S-W-2 10 (3. 5%4Mm#)) 2.7 2433 2.101 710 695 680 680 26h45min 28 h 5 min
Jn3s 3. 5%) U-S-W-3 15 (3.5%4MuF) 2.6 2 454 2.157 740 — — 715 26h45min 28 h 5 min
U-S-SP&W U-S-SP&W-1 6 (3.5%4Mn)) — — — 725 - — — — —
(7K 160 kg, U-S-SP&W-2 10 (3. 8%4~Mimn#) 2.7 2 462 2.147 790 780 765 760 27h 5 min 28 h 50 min
MM 3.8%)  U-S-SP&W-3 15 (3. 8%4MiFl) 2.5 2 451 2. 158 841 812 794 785 27 h 5 min 28 h 50 min

3.2 PF-UHPC ERN/MEFH I ZiALE
FNRHNEFENL, ARERREE (22 C, W

50%LL 1) TR, SRHZERFEY. BIMK

FRABEFEL, HBREEN 15~20 C, K13 9,

ez NAMIERE T 2% UHPC JEASPERERY 52 (I
*£5) ATLEH, ERAEIMNEE (15~20 C, X
F1340) MEBLT, SR KEEFE ML IE L M AL A H
(7K 155 kg, AMIMFI3.5%) W TAHEMERE, Homkm
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%4 UHPCBE WS 6 min, FEFIIAL TIALIRES, PHEEE
Tab.4  Strength of UHPC SR TSR, HE R &R AT Y i R K,
. PoiTREE, frimiE el JHRIAEENR Tl T EOR I E] (B R EmR)
MPa MPa GPa FEREIERC A LU AR 3G MG oK g & &, X TAE
US-JZ-1 3132 14.63 — PERESZ ISR, HI 2RO ARk, SR ARSI
;;;ﬁiii e usmze 3o 9.93 — St EEIRERHC 2 5o 6, 10, 12 min B9 UHPC M 72#
U-S-JZ-3 30.80  14.02  44.49 PERER TAEMERE, A =F2ZHIAK, RO,
USSP-1 26,96 1211 — W UHPC A FERHC AR 8 min REAEAEH
Eb:u;;l ;.72;)5 e ysser w4 s — 3.3 R TZ5HIA0
USSP3 3471 1372 43.85 FRA N EFORI T X PF-UHPC $ii 48 T. 219
USW-1 30,20 1118 — i, SR UHPC & w4 (1 m® AL
Eb;n‘;ffu ;72(;)0 o uswa sios 1139 — a3 ) BE AT & BN 4F 48 PF-UHPC Ml AN & 89 21 4k
US-W-3 3143 11.47  45.65 PM-UHPC (SNZF4Efam) s, %0 UHPC
U-S-SP&W-1  25.83 10. 46 — B R 7 5 S 4 5 R T SO N [ D e 7 7.3
USSPAWOKI60 ks, hewn 2742 1137 _ FERR, IFRIVE 31T UHPC 58 BERG N, DA T
PP 3. 8%) 5 UHPC AT RHERIUF T 2380, 48 S 908 T
U-S-SP&W-3  35.21 12,02 45.11 T

x5 ERIMEHTEEL UHPC HEXRERESH

Tab.5 Basic performance parameters of UHPC with different mix proportions indoors and outdoor

R B R (k?’ii}) A% ;ﬁgj ﬁiﬁg/ WE ii’g/ wﬁl’g/ Zﬁ‘fﬁ
U-S-IZ (K 155 ke, 4F %W 755 2 462 2.5 2.280 176. 27 30. 81 11.17 22
sl 3.5%) =4 705 2 475 2.9 2.327 155. 60 31.92 12.97 >30
U-S-SP (7K 155 kg, 4 =W 836 2448 2.4 2.292 170. 47 34.71 12. 11 23
Jmsl 3. 8%) ) 800 2443 2.7 2.307 158. 60 26. 94 13.72 >30
U-S-W (/K160 kg, #Mm  EW 740 2 444 3.0 2.101 171.00 32.10 11.47 28
3.5%) =4 780 2454 2.6 2.157 167.22 31.06 12. 61 >30
U-S-SP&W (7K 160 kg, =W 840 2430 2.7 2.295 170. 21 35.21 11.72 29
SN 3. 8%) =hh 812 2435 3.0 2.258 168. 24 32.32 12.02 >30
3.3.1 SN ETCERIERE %7 PF-UHPC ZEXiXIHHR (HLAL: mm)

(1) TARPERE MBI R IR 6 TN 7 BR Tab.7 PF-UHPC collapse on indoor test (unit: mm)
RIS P, A B R 28 B PR R A i it T =2 PRI BREE PURE Bk
PEREEOR, SMULMEEA D N LT 4E AR AT L 1 0h (HHL) 280 695 —

% 6 PF-UHPC ZEWiXI T/EEE (£40: mm) 2 1hj5 280 675 20

Tab. 6 PF-UHPC performance on indoor test (unit: mm) 3 205 280 665 30
P B BeReEE/min PRERE PR 4 3hiE 280 675 20

! PF-UHPC-1 8 280 713 %8 PF-UHPC ERIRKMNTHLE
2 PF-UHPC-2 8 270 675 Tab.8 PF-UHPC steel fiber content on indoor test

(2) HEE IG5, i 8 min, K] W e Hm TR/ WETHE, W
5 Lk #E 25 i 1 OB R 8 430 8 12,605, 12. 661, : (kg-m ) (kg-m ) Fh/ke
12. 667 kg, REZ UK 8 Fran, AP EHEE N 1 12. 605 2 521 1.041
2 528 kg/m3, A R 1 S Ay S B 65%, TRZEN 2 12. 661 0. 005 2532 2528 —

6% , *ﬁﬂﬁ%ﬂ?ﬁ%ﬁ%iS% . 3 12. 667 2533 —




5 4 1]

fpotis, 4. R PF-UHPC il £ B TR 41 &G04 i MuUits T 5 b R 125

(3) PUHSREAGITREINE 9 s, PUEMR
JERGTT IR AR, PUTom B — R A

&9 PF-UHPC ERNIXKRE (HfI. MPa)
Tab.9 PF-UHPC strength on indoor test (unit; MPa)

o " e TEBUE £/ /TR CRC I
s T PR - . -

1 183. 1 40.3

2 PF-UHPC-1  171.5 177.3 30.4 33.17

3 177.3 28.8

4 165. 1 27.9

5  PF-UHPC-2  179.3 172.2 35.8 32.13

6 172.2 32.7

3.3.2 AEWALTUERHERE
(1) TARPERE KX HE R
k10 Mk 11 fros, K AR, TN
BN Z2 I P01 B A I 2 i T MR EOK I I [ 4%
SETURFFHE N2 3 min W [HE]
& 10 PM-UHPC ZERi{i TIEMRE
Tab. 10 PM-UHPC working performance on indoor test

R PR,
Fr 8 , - -
min mm mm
1 PM-UHPC-1 8 280 710
2 PM-UHPC-2 8 275 690

%11 PM-UHPC ZXIXEHHR ($AL: mm)
Tab.11 PM-UHPC collapse on indoor test (unit; mm)

5 FEANY 1 LR 1R YhEE  VRE Pidkt
1 0h (L) 675 —
2 Lh5 645 30

280
3 2hJ5 655 20
4 3hiE 660 15

(2) HJE AW

FE 8 min, RAFRES L AR, B
Sk 12.684, 12.755, 12.705, 12.790 kg, k545
R 12 FIFR 13, FERPEE N 2 547 kg/m’, W
LA RARTUR N 2.84% , 2= N 13.6%, M
WER£5% , U B APTIrom B, By ik g
H—E B,

# 12 PM-UHPC ZRiXENTHSE
Tab.12 PM-UHPC steel fiber content on indoor test

L RE/ mE/ WE O EETMIU i
P 3 -3 -3 s
kg m (kg -m ) (kg+m 7) = m/kg
1 12. 684 2 537 1. 117
2 12.755 0. 005 2 551 2 547 —
3 12.705 2 541 —

%13 PM-UHPC EWNIRIEE ($AL: MPa)
Tab. 13 PM-UHPC strength on indoor test (unit: MPa)

5 EH% 1 E/NARC:YES $ﬂmE Poafriie B yﬁj@ﬁ

SR il

1 159.4 30.4

2 PM-UHPC-1  162.0 162.9 32.8 31.27

3 167.2 30.6

4 164.5 28.1

5 PM-UHPC-2  168.5 166. 5 31.5 32.63

6 166. 5 38.3

3.3.3 UHPC #E# T el 33 thik 16 4518

LT 4 TR ) UHPC IR & Rk FS i A9 21 4 1Y
UHPC IRA R 8 TAEM e A, R BoK, #Rlig
FEARUSE MR AR I, S5 TN 2T 2 () TR AR T 4 34 )
PEIR 255K

4 PF-UHPC i®iFiR1I8 T 258

f£ PF-UHPC PEEIRIGHE Tl # o, AR A Rk
I, EREAS . LA PBL 4 BELAS B PR 48 A0 R 4
SO SLAR N AR A4 4 19 o0 A, AT k28 UHPC #f
MRS Z T1, Rk, FRZMBES T
i) UHPC Fr AR 2 RO, AR 350 45 2 Sk me
BBeE TR, B UHPC ZH&HF AR B it
4.1 PF-UHPC A @ik
4.1.1 UHPC iRIERIZit

BT UHPC A R SF A 4.0 mx1. 1 mx0. 25 m,
BT 1n) N — i [n] o3 — iy 1 7, b R AN PR 4,
i HURHERY UHPC RT3,
4.1.2 UHPC iRIEHRHES =P

KT 2B FEPLIE T UHPC Bid, 40
FEHATHERE, BN S R AR IR, R
Ja—RGEFE AL, UHPC FEEAT, MK 56 H o 3k
T SUEVEE, B UHPC 0 B 3F, SRS ZE1 74 o
PR BEME AT 2 d (R FEH I 48 h iR g
R, AN, BRRIHE RS AT A UHPC D\ — i 1] )
— i3 [ HFEHIAE 6 4 100 mmx 100 mmx400 mm
i, Silst [F & 574
4.1.3 UHPC iRIERIIEI

FAPE T, R 4 G X TR AR AT U0,
PIEIH 100 mmx 100 mmx400 mm BEAARR AL, 1%
mYIE 9 A, B PIE 9 A, 45° 7 mylEl 8 4, ik
P4 A AR
4.1.4 RELER

ANTEI AR 7 ) 52 0w S (] £ B2 AR B % UHPC
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Fig.5 Flexural strength of specimens at different positions

with fabric orientation at 0 °, 45 °and 90 °
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4.2.1 UHPC iRIERiIZiT

% B P PG M, UHPC SEARR SE N 3 mx
1 mx0. 15 m, BEWEN 2%, =M T % E A%
PBL 4 K W55 M F
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AHATHEARIS . F A W 0L SIS RN Tk Ay
HEBY, IRBNRARATRL, PR R4 100 Hz 31
DETESERUGHEAT 2 d SRIBTEY 48 h mEZRRIRY,

(1) JE PBL i shpiz

UHPC §" ¥ 635, BEvERT PBL 4 K A% i I Xif
UHPC FHF1%¢/N, UHPC W PBL 4 A i, I sh &
B, 5 min ZEATPE IR AR, Bl A BB B EE
2.8 m, Hor TEAN A I X R 2 R TR R S )
1.3 m,

(2) MH PBL MMz

UHPC §" & J 640, BETERF PBL 4 K A9 i I Xif
UHPC FH 18K, UHPC % shf B 2818, 5 M PBL
LR, fF UHPC %8 & B K F PBL J5 - # i
PBL F4FZE L, 4 min Z240 051 A, MRETERZE
GeiE R EBIAIE A 2 m, Hor DAJCHR M X 2 i 22 Be 11
AR R 0.5 m, HbAh, HUEHERFERIR) UHPC A
—Yiig 8] 55 — ¥ 36l 7E 6 4 100 mm x 100 mm x
400 mm BAEMA, SRR A &=
4.2.3 UHPC iRIGHRINE

FP s (WLE 6), XEHEI R T E, Y
100 mmx100 mmx400 mm AR, Bk
Wt y)E 6 A, R PIE 6 4,

< 3000 .
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Fig. 6 Numbering and cutting of vertical and straight

PBL fabric models (unit; mm)
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i) PR AT  BE 5 [) 4% A A o AR DL, e T A R
Tl oo B S AR R SR ARl s B, 24 Sk [R) ik
TFIREE ) 45% , 4RI H PBL 14 2% 3 A kL,

e FLATRT 1]
g AR g
[y A e A 5
= 41.35 41.35

£

2

X
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S
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(a) T ELPBL{F 15 4055 0 7

T EAK 5 1)
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41.35
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-
a 30T
o
N
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Fig. 7 Bending strength of specimens at different positions

under influence of PBL components and steel fabric

PR 650 HyizhfE e i 2 m, BEFRIA 1.2 m I
2.4 m ARKRRE AR5 ] BT O EE 2 R [R) S5
158 75% ., T B AR 1) BT o BE % T R S5 AR i
o B, 298 ) A 1 R Y 54%, X R
UHPC $EAIY R H B 3T T8 X0 89 25 2 53 A7 5% i ¢
K, it UHPC i 30 J7 Ta] B9 B0 47 5 B2 34 K T 3 By ]
PUPTIRE , 4555 1 TG PBL 1F KN 5 A kL7 ke
WZES ARy b B 408 T 3 15 7 bt
PrompE, TEJTmPTR AR 20 MPa 247, {HEEARG
LS 0.5 m NI HE B iR A KT 30 MPa,
4.3 PF-UHPC 7n#} Z R85 # Mk 18
4.3.1 UHPC iI&#Rigit

B XTSEHF UHPC 4 A 45 18 AEEBE A 15~ 25 em),
BEHHHIVE 4 B 1.0 mx1. 0 mx0. 25 m XA,
4.3.2 UHPC iXBEHEFIES P

WEGIETZS 4.1 AR, 4 Bl ued)q
TSI AR PR 48 R P AL AT R 5, R 48 0 32 43 i)
K H 60, 80, 100, 120 Hz, 454>l 77 ¥& 49 45 B4
10 s, SRJG, A7 BRI AR RS &8 70 5 ORE R 17 4
N2 5 1 & ]k, HOSe R E X 50 A
PEATAMEE, BRESERUSE T 2 d SRIBFREA 48 h SR
ZIRFE, [RIRTXT]—4# UHPC $ERIP LT 4 & i fn &
S TR, I RIERIZES TR

Fz 14 HMYPELREL
Tab. 14 Basic properties of mixtures
YR/ mm PHEE/mm  WNE4EEE/ %
725 280 2.14

4.3.3 UHPC itI&RinZl

FielE 8 W4 5 7E B MU I RS FB B F H 100 mmx
100 mmx400 mm AL AT 100 mmx 100 mm x
100 mm 7734
4.3.4 REER

AN TRl A8 A 28 X A e BT 5 B He 5 B 1 5 1 45
R 9 iR, MEHRIEL, 80 Hz HR4E L [ 41 7
Pl BT B A $2 5, 60, 100, 120 Hz HIF]
AT IR AR 37%, 23%, 37.7%, X
W TRl PR S 45K % 25 om JEAR A BT I 8 BE S M 4 K,
H 80 Hz =45 45 2 e A Fl, R 31 3 h 60, 80,
100, 120 Hz W34 Eb [R) 45 20 35 97l 44 B e o {1
15.8%, 6%, 5.7%, 14.7%, %3 WA IR R
X 25 em JEAR B HTH5E BE 52 0 A K, H 80 Hz A1
100 Hz #4503 T 2 ma e/ R 55 i o dr
£k 33. 38 MPa, PUIEGREE N 165. 8 MPa,

TR/ %
2.9
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Fig. 8 Number of test plates with different vibration frequencies (unit: mm)

R 15 ARG PEMY W g S 20T LA,
60, 80, 100, 120 Hz JREGHRIG £ AN LT 4 &
HHEIEE (2.3%) B 2ZE5 98 8. 7%,
3.9%, 4.7%, 7.8%, iX7H] 80 Hz Fil 100 Hz iz
WX B A et i 25 R AN

15 RIBEHAMRIESE

Tab. 15 Steel fiber content of mixture after vibration

PR 55%/ He 60 80 100 120
M5/ % 2.50 2.39 2.41 2.48
36 - 35.93
L M4k
S 3t
30 |-
o
E 28
826 | 257
24 L \
2 b
42091
20 C 1 1 1 ) 2081
60 80 100 120
P45 42/ Ha
(a) AN RS AT R X6 B AT o 5
160
o 155.8 156.4
& L _—
s 155
% 150 |-
% 145 |-
140 o "
L L L ]
60 80 100 120
YA 4% /Hz
(QENEER PSS E NS Al
B9 AREFEBMEINSERITRENRERENZI

Fig.9 Effect of different vibration frequencies on

flexural and compressive strength of specimens
4.4 PF-UHPC FiH I ZiXK

TR AN ) i R J2 PN AL g i O B A R,
X P Al AT T TR A o A R L 2 SR TR
fE it % et o A rh A% 2l RS R AL, B E R S

M, BRI,
4.4.1 UHPC RIetRiZit 55IE

(1) #lfE® UHPC iX5 MR 1*, 2*, 3%, R~TH
1.0 mx1.0 mx0. 25 m, ZrHIAEB Ly i 6 4>
T v il ) O B A SR, A SRR A B AL WP
]2 IEEAR %% 0.5 m F10.25 m, YR LI 1] 43 5]
FETRE 1, 12.5, 24 cm,

(2) HIEXR UHPC Itk 4*, 5%, 6, KTy
1.0 mx1.0 mx0.5 m, 43 BIAE R 5 M ) T 8 4
T vy U P U0 B2 Rl A TR A L . W T
[ 70 BIBEMR 1 %% 0.5 m F10.25 m, WFJEFE )5 4351
PETRE 1, 26, 37.5, 49 cm,

4.4.2 RKIERFI

UHPC 57 5 L JE, *HR 50 oE 47 A 4R 3= 97

2d, RIGHITEIRZERSEY,

F16 ZEFMWAIEELRIER
Tab. 16 Temperature process record inside steam curing shed
PARI A NERZEE R A

NE| - FE Y 2 YEL

Fo ‘ﬂ'ﬁm 70 °C 80~90 C 90 CfHik Fr ‘Mm

R f ms f R/

I 8]/h i ‘ ‘ I 1]/ h

(¢ -h ") WE/h BFE R BEE/R (C-h Y

5 13 3 5 38 24 2.3

(3) AR

PRI R A 7% 3% 4 3k B2 A S 249 3L R i i il 2%
(W 10), mE A, 7ETHEF B, UHPC #iH G
HEETHR NS, UHPC WAMEZE K, N FELZE SR
WP TR R, A 10 C/h, 7EfERBYEL,
R IR BT 90 °C, H 80 CLL I H7&FF
BN TRLEE 19 LU A9 R 65% ~T3% a5 M Vs T et J3E 41
T80 C, H 70 °C Lk b o5 2 57 4 P9 I B 9 LL B3 R
59% ~T2% , X FKWIBAEIEFEERG I, X596 A P 1 I s ]
W, HIREE 0 AL, AR SR N TE R IR
FERAEGIAE 90 C VAL, HIE M AEK 28 3240 o4 1 iR i
B8], 50 cm JEIREEHR 26 cm 4L A1 37. 5 mm AbAYfHIE 2
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Fig. 10 Temperature-time curves of entire steam

curing process for 50 cm and 25 cm thick plates

PN, S U R PR T 80 °C, XKW
M i 2 f S ORI AR PN R RE R, OISR UHPC
ORI . TERRIR BT B, 6 A 25 DX i L
By, HAGIRIN AR I R B0, ORI

A AVAE S 3 > 1 e 2 SR M A A I R, R R A
10 C/h,

FFRE TR 2 7 F UHPC i X%, 7F 25 com J&
UHPC M bIEbn il (I E R ER) , i drom
JE4 29.7~30.7 MPa, HUIRH#EE N 152.7~165. 8 MPa,
X FH] UHPC H&id 70 C LA AR 30 h F#P)E, H
S EE N AR TR, O TR B T BE S HE IR I TR] ) AH
FMFFE HFE A T R TR 1k B AR = I BT R
Kool B 2 e T 85 CC 7657 48 h DL |, 7ESEBRiE T
FRZE SR ] T 25 G TR S PR e oK A BRIR AL, DA %
I T A, SEETT REIRE " AR 25 em
JE UHPC # 2t 70 °C VL FAE IR 30 h #2475, HoompE
W B R, HA G o8 55 S R g IR B T
RA TR A ONT 32 % ek B S I B ) AN P A
ik,

(1) ZEERT) KM PF-UHPC B9
KRB, 2R FH UHPC & @ i & (1 m’
LR 73 5ldEfT PF-UHPC BRI &L (U-S-JZ) 5
IER AN (U-S-SP) Fl/K (U-S-W) HAF|5 &
THEE B PR K, FEERL A L UHPC (P 5 B |
PUiram B R T RIS EE A 1. 15 £, Prhisd B2
JEER TR M R A2 i A M i 40 O R
WIEERT R T 20 h, AEERTR KT 23 h, FEAWM 2
i TEOK, Hmsb A& (+0.3%) XA R TAE
PEREGE W%, TAHK (+5 kg/m’) BB HE, X T
YEMERER S N, HLWE B8 fL X UHPC 5 & 3t
ARTCHM

(2) ZEWNAREREE (22 C, BF50%LF) 5
FHNERE (15~20 °C, RI1340) MERT, RH
KIEFENLAT IEHERC A L (K 155 kg, ZMNFH 3.5%)
1) TAEMERERAIE . HM/K AR RS B4 6 min, $
AL F AR, JHI% B e bt T2k, HE
PR MO A A R, Ho & R K T
Jiti TELRES ] (MABER R R) . fERERLA
FLAE UM KoK i, 6 TR R i A
K, HIp2gpvege o WAk, i UHPC (e FERT
KF% 8 min FFEEIEH

(3) I G IRA 2 AR T 1) 5 M T A5
S UHPC i 8h 5 [ A7 Rf, UHPC A1)
FEEARTE 4 m LAY, SHAEF 450 A LT 5% 5
M) 2 ELAT RO 1) 3 A 24 EG ST A R s A i e
Prim K 30 MPa 2247, H LT JCAN £ 4k ) 5 3 1.
AR, S AR A 450 R A5 AR 16
B 0%l bR, PLPTORIE FEZ 11 MPa LU b, X3
B15 UHPC 3 8h 77 1) 9 B, 38 Al i e B ik
JERRAIG

(4) 4RI PBL 14 2% Y3 A BHE, UHPC it
Yo B 5 ) A5 A A o B AR DL, 2 AR R DT AT
5 AR T R 2 R Rk B, 29 0 [A) A5 il R i
B 45% . 4% FH 3 PBL 14 2% 9\ A RHiE, A
BT ] BT AT 5 B 24 R [R) S AR 75% , T LA
BT BT o B I T R S R s B, 29 R R A%
PR SREE 1Y) 54% . X F W] UHPC $EMYIR A H i
SEIE AR ET 4 oy A s K, I UHPC i 8l 7 1]
FIBTHTIR ¥ R F 26 B 7 mbrdrad i, Ui TR
KRR — B, TETT PBL R ifi A BHR G
o A Rk R, IR PBL AR RAK A 4 4
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(5) 80 Hz #RH LU IRl 45 (S 4rial (4 (0 8k B s A7 42
1, 60, 100, 120 Hz b [A] 4% 14 37 ¥ 3k 14 o B 1K
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JEAR AP ATIR BE S K, H 80 Hz JR MR A
Fl, 60, 80, 100, 120 Hz HIR) £33 ial o o 1 1%
15.8%, 6%, 5.7%, 14.7% , XA [E 4R 15 450K
X 25 em JEAR Y BT B8R B S e N K, H 80 Hz A1
100 Hz JRIGHR T /N, 60, 80, 100, 120 Hz
PRISITRIG A FE A 0 2 4k & B 5 80T & B 1R 22
SR 8. 7%, 3.9%, 4.7%, 1.8%, X7 80 Hz
F1100 Hz PFRHGHTR X BREF 2t 5 i 2258/

(6) ZEFEL R UHPC A b0 B FHE 3018
UHPC | MR ZEER, I FEARZE 55 00 9 T R
PO 10 C/h, FEEIREL, B UHPC AR5 R
B | D g R RVE R T L6152 - S I T 2
REAR, BTSRRI P il B e I R B B4R R E 90 °C LA
I, HiE S IE R ZESRI AR IRETE] 50 em J5 {56k
26 cm A1 37. 5 mm AMRYTEIR ZIEAN K, RIS AR
A I FE YR T 80 °C o X W] 5 b T 422 ik = B0 56 A
PUIRLEE W B, W ANsR UHPC BURTR AR, 75 1%
TRBT B, AR A R L R I, HLZE SR
P H SRR IR T ) G, ISR GE XU A5 i it > £
FZETEMI N BRIR A AR HIFE 10 C/h, R EHR]
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