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Abstract: From the perspective of safety, applicability, durability and fire resistance, the main
factors affecting the value of thickness of ultra-high performance concrete (UHPC) cover was
analyzed, including bond strength, crack, deflection, carbonization, freeze-thaw, chloride ion
penetration, sulfate penetration and fire resistance. In terms of safety, the minimum cover
thickness of UHPC components was calculated based on the theoretical calculation method of
bond strength of deformed reinforcement, and the calculation results were verified by
experiments, In terms of applicability, considering the influence of steel fiber on the deflections

and cracks of concrete members, the minimum requirement of cover thickness can be obtained by
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checking calculation. In terms of durability, factors such as carbonation, freeze-thaw, chloride
ion penetration and sulfate penetration were considered respectively, and the minimum cover
thickness under various environments was calculated by using the existing formula. In terms of
resistance to chloride ion penetration, different environments were analyzed in detail. In addition,
the fire resistance of ordinary concrete and UHPC was compared and analyzed. Finally,
considering the requirements of safety, applicability, durability and fire resistance, the
recommended value of UHPC cover thickness was given. The results show that the bond strength
of UHPC members can be guaranteed when the cover thickness is not less than the nominal
diameter of longitudinal reinforcement, and the minimum cover thickness can be reduced to not
more than 0. 824 times of the ordinary concrete. The performance of UHPC in resisting
carbonation and freeze-thaw is far better than that of ordinary concrete, and the cover of 5 mm
thickness can meet the needs of UHPC members within 100 years. The thermal conductivity of
UHPC is higher than that of ordinary concrete, and the structural measures of UHPC
components should be added to meet its fire protection requirements.
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Fig. 1 Schematic diagram of extrusion force between

longitudinal reinforcement and concrete
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Fig.2 Plate failure pattern of 6 mm concrete cover
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Fig. 3 Plate failure pattern of 3 mm concrete cover
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Hh R T B AR TE 23 X0 PR AR B 4= Tk TR R 4
RELRSHVE o ELTRE I v S8 B 7 R B LU PR AR 15 7k &2
KIUAE ARYE SCHERL44 7] FigFE SR v CL 5 8y
HF19.0 g+ L 1. SO7 FEAN3.0g L', KHitk
TEWEVE PR vh N B A 2% P R AR 5 - i 4= Tk
fi] g

BB T AR (21) ] LA 3, 76 1 VE R
B B AEFR S 50 4R 100 4E ) UHPC #4 14 /Y
P2 EEE Jy 35 mm A 52 mm, XF T H AL 5 . 4
WA 0 Tl 75 7K B 85 v Al BB A7 7R R & il R AR
B MR AR A P FR AR Fick 25 — ¢
A 2D Z G SR O R T R R AR BT
P HCER BT IR i 2% [ b o 1A T S

4 mNES T

A 5157 TR R A A A K R R R R R
A H— R BE TR R T SR 8 L T A
o T P A A5 R R A R R AR B T R R,
UHPC J& TR & + ARl 77 75 5 T 24 0 XURS
SRR L A S R AR X R T UH-
PC K e FRE B 2 5 B, MR LB b, 38 m 1
A& B AU o0

Y% Ahmad %5 (A 5T, 24 UHPC PR JE
FEE 3] 300 C LA L B 25 kAR AR 2RV . AR 4l
G, IR BE P B AR — M 7E 250 ~ 450 C R IF 4R 4K
AU 9 H R oK R A R R — B E 320 ~ 400
TE L, b 5 UHPC S92 I8 B i, 5 22 AR 4
(BT BT A MIE ) (GB 50016-—2014)% iy #1
SE S PRAEAE RS A B [B) PN 5K 5357 i Ak 3 B R 35 31 250
CHRIAT . JREE - 2 R B, H NIRRT
P, UHPC 5% 38 IR 5+ SR AW E 7 iR,

t 2 7 A, UHPC #0280 HARBUE IF %
A G — WG5S AN 25 W 45 RS R . A
A Ry 3 VR E 1 R R R B, TR b A TR
BE+ S MAEECR T UHPC, &4 Akl UHPC 45
F B 1 HoAL & B 45 4k UHPC 5300 R 500 1% K
TR EE 1. B4 UHPC {4702 J8 52 9 HUE
f & 8. UHPC 47 2 AN AT i 17 HLUTE 5 & A= 1
V% . B 7E /N UHPC 4 30 2 5 B 4 [ B
T 5k UHPC 2504 0 i Ik o 75 2 R BUH: b 4 1

%7 UHPCHLEEETHSHREAEH(200TC)
Table 7 Thermal conductivity of UHPC and

ordinary concrete (200 C)

WK | WAgEBE/ % SHAEB/[W - (m* - K]
1 1. 580
UHPCIS] 2 1. 670
3 1.720
4 1.705
1 1.787
UHPCL! 2 1. 841
3 1. 800
UHPCL6) 2 2. 280
C4007) 0 2.210

TG - LU s B R L ORI Z . DU ZE S T I

5 RIPEBEEZEWE

% I8 B IR BE - B Ak B ) 2 SRR A Y R
PE 53V TR 1 O 88 L 58) KPR 8 (B2 R LA
P DR 4P 2 J5 B ) R UAE . AR A PR B 4 2
JE 2 A - A 1 £ 37 2 IR B R kAl B3R LL 1. 3., JF
I N il N O AN I 9 7 N A N i N A e
AR EAR. B, X T3k AR A 50 4£ 1Y
UHPC #3702 e /N ¢ #BE IR 8 Fior .

=8 UHPCER/MRIPEEE (50 £)
Table 8 Minimum cover thickness of UHPC (50 years)

) ¢/mm
FRBEK A — -
L 7R
—.~a._b 5 7
= a 12 16
~ b 21 28
jut| 35 46

X PR AEER S 100 4E /9 UHPC #1744
PR IE A E L 9 PR,
%9 UHPCE/MRIPEEE (100 F)
Table 9 Minimum cover thickness of UHPC (100 years)

. ¢/mm
FRBEA A — e —
L 7R
—.~a._b 5 7
= a 17 23
=~ b 31 41
jut| 52 68

%t bt B N A B E i UHPC HL96 , & 908 E
JEUS N T UHPC (472 82 1 7 5 00 4 1 i 152
AR 2 R R ) E R 2 S R 2 Ak
A 5 R AR 25 57 fE— ~ DU S 3R 8%
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o, UHPC {3 47 J2 J5 B 09 IO IS Bl 20 9l R 5~ 15
mm.10~15 mm.10~25 mm.15~25 mm, HH—
BV TR S A SCREUH Y L =28 Y 3k
PRS0 A SCAE A SCRE /N, T RE S % M L E 1Y
UHPC Al 7 Jr RT3 By 145 MPa £7 G, & T
i EFIES o UHPC 38 B AR T 120 MPa 925K,

6 4 iF

(DY G4 J2 8 A /N F YA 19 A FR AR BT
UHPC 55 94 fif i) 7 45 58 B2 B 68 1 e &8 2 PR 2K

(2) 4 17 24 5% 58 JE AR 6] 1, UHPC {471 2 &
JEE AT LAY /N 3 34 30 TR BE AR 2 0. 824 5 LLE,
A R T 08 /NAE P ) B B TR R

(O TEM [F B BB AEH T UHPC {470 2 8 B
AN E IR EE ) 1/3~1/2,
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