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Application of Unbonded Prestressing Technology in Nuclear
Island Containment Structure

WANG Xiangde
(Jiangsu China Nuclear Industry Huaxing Construction Co., Lid., Nanjing, Jiangsu 210012, China)

Abstract; The nuclear island containment vessel of a certain nuclear power project adopts the unbonded
prestressing technology of “grouting first and then tensioning” for the first time in China. The system
significantly reduces the friction coefficient through a quadruple protection design, and has functions such
as post stress monitoring, tensioning, and replaceable steel strands. The system elaborates on the
research and application of this technology in key processes such as pipe burial, threading, grouting,
tensioning, and anchoring, with a focus on introducing a series of technological innovations such as
supporting construction platforms, new finished grouting materials, accurate measurement methods for
friction coefficients, and domestically produced equipment. Engineering practice has shown that this
technology effectively improves construction efficiency, structural seismic performance, and flexibility for
later maintenance.
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Fig.1 Internal and external shell profiles of a
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Fig.2 Prestressed construction platform
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Fig.3 Single strand threading process for

threading machine
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Fig.4 Overall traction process

2.5 WK
2.5.1 HBHERGAE

T BRI S AR TR — S0 iR 77 4K AR R A 7 B 4
RESR RIS | FEE 52 80h Ji EL 3% AT 8 b L 2
SR LU I T o AL G A LA % S O, I
[ RDAE R =S i=R NE R I E TD N R ak= 1= Kt S
], K AR R TR S AR TR B R ok Y H41
SRR, 7610 3 M s R T4 AR A
YURLAEL HA1 538 %%, A OB T AT il 80, 4
TE 7 A SR FH R4 2 6, BELIR 6 - L A5 36, D)
TR R SR, HR DL b R R AT B
T AR A B ERR, — RNy, B E TSy R ]
S
2.5.2 AEMIALE

AT P 285 42 6T T 3 5 o TR i i A 7 2 B, AT
SRR, RS =GO R B E %k, K
Ref 306 RS I sl FUN, 1 SR A A
2.5.3 Bk

TCREZS TN 1 22 58 v U B T SRR Tl
KT LEMALGER) IR PR ALy — R St L, i
PR ) A AE 5 149 4 50min A8 AL 3 10min, 15 fig
FINEG I ERE 0. 5m® EINE] 1. 5m® . SR AR
Refeue , BEFE)E 8h IR S EE I TE 9~ 135, K

VKR A R KRR S BN A E T A R
0. 02% , CXEBMAIK 4> 4 WL, W) Bk 45h , 2458 4Th, %
B 1.97¢g/em’, W S 21°C, 7d U R iR OE
4 55. 2MPa,,
2.5.4 fLiAVES

1) 8 U TE AR . 456 % R 807 SO iR
X3k, (8 U AR BERK 500 3 A B B, 4 e S T il
g B H RSy S TR Ay, R T Sl AR AR
OTHEIR SEIUG 0 720 AT, B T R A N
BRI 52 S B0 24h AT, 8 U B AR B
mE s s,

WS W

| 4 2
s |I®
bty 4td

Es5 #UBRNRERENR
Fig.5 Grouting for inverted U-shaped steel bundles
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Table 1 Test results of steel strands

IS v, Vs H, H;
BRI/ mm 1102 1172 1048 965
S B K/ mm 1 045 1132 1013 1013

RAGIR 2/ % 5.45 3.53 3.46  -4.74
TRk, 0.777 0.738 0.718  0.640
PRI R L 0.022 0.038 0.028 0.045
IR R R e, 0.05 0.05 0.05 0.05

HI R 1 A] AT, AN AR AR (B 1R 25 ¥ HE - 5% ~ 10%
B P, AP AL JE BETT R I A ik 0 A o 42
FHH<0. 05, 5 N % 45850 B 431 R F 0 B A
[Fi], R4 R s JE SRR T K
2.6.3 WIJMGIERES 2%

e E I S o S VA1 UL DA K (5.0 S 8 ]
LA 8 TN S AL IRER, 73 I FE 2 HER ) W 4N
SRR 2 SRS U T W04 o 1 PR o 45 A1 1 5 T A%
SRR, M AR R NE 6 N,

%ﬁ%f& B 7 4% AR LA
TS 740 3Rl L

Bl6 MAttREmRIE

Fig. 6 Installation of force sensor
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