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Crack Control in Construction of Radiation-Shielding Massive Concrete

LIU Wei, ZHANG Yun-lian, WU Li-quan
(School of Architecture and Civil Engineering, Zhejiang University of Science and Technology, Hangzhou 310023, China)

Abstract. Radiation operating-rooms in domestic big hospitals are usually designed as massive
concrete structure, which has enough depth, density and quality itself and can prevent ray penetra-
tion. But construction cracks in massive concrete frequently occur, which leads to lower ray-shiel-
ding efficiency. To prevent massive concrete from cracking, not only should the concrete mixture,
formwork design and bracing system design be adjusted, but also some effective thermal-insulating
techniques on concrete slabs and walls are applied in construction. Certain engineering construction
case showed that it is efficient for avoiding cracks to control temperature difference between inter-
nal and external concrete within 25 °C, which ensuring the high construction quality and ray-shiel-
ding function of massive concrete,
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BT SRR &E + OB L R A 4, HFP TIE
EEFEERN. ATREFEEXAKE TERFREHF
TRPCAREBERLIASMRERED 25 °C, TR
TiEm 10 A, RRFPHSE 22 C, REEHIRE
29 C,Ymf ABEE 27 C.
3.2 RELEEITE
3201 RBLFEHEE To=T, +W/I0+F/
50U, T HAMEE. W h 1 m' BELKR
FAE(& HEA2),F R 1 BELTHMEKHEE. B
GHERLE L.
Toax =27+ (418+44) X 1,13/104+43.8/50=74.1 C,
3.2.2 RERIVHEANE BELTIRE L=
2 400 mm, FH TR EHAG R 65 =2X0.001 m,Ag =
0.2 W/(m+K), PEFHZERT,E 0s =0.05X
2=0.10 m,Ax=0.05 W/(m « K), S EEHFRL
B=23 W/m’,iBEEL FHAH1=2.33 W/(m + K),
KEFBHK[R T,=22 C, KRBEHKE 29 C,

B=1/(Z&:/A+1/p)H, p=0.488,

'=0.6661/8=3.20 m
KR ARELRERE.
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B=1/C38:/a+1/8)™M ,p=1. 43,

h'=0.6661/8=1.085 m,
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TOUAR JE T 22 T ¥ B
Too =T, +4Xh X(H—h")XAT/H*=55 C*

TREEAREBEZ:
AT=74.1—55=19.1(C)<{25C HEEKRK.
3.3.2 BEiapgss BELMELR=2.4m,
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1=2.33 W/(m *» K),RIBETEAR 1 & 6 =12 mm,
Ay =0.23 W/(m + K),2 BEHBHE A 6y =0.002 m,
Ag=0.2 W/(m « K), JREBF A% =0.05 W/(m + K),
BELTHBEERE T.=74.1 C, 2/ FEHKE
T,=22 C,itHMREMER.
B £ RERE
Tow =T, +4 Xk X (H—h') X AT, /H*=54.5 C'*)
BELMBAREBEE:
AT=T74.1—54.5=19.4('C)<25 C FHAHER.
5:=0.5hA (T, —TO/A(Toe—T0) 8./, =0. 85

B &:/0= D,8;/A; =0.012/0. 23+0. 002/0. 2
i=1

+684/0.05+1/23=0.85

##18 04 = (0. 85— 0. 052—0. 01 — 0. 043) X
0.05=0. 04(m)

7 45 mm ERRREE.
3.4 KgEHEERIHNEENZE

WiE k& AR, F 7 K48 30 min Tl —K,5H
8~14FER 1 hill 1 K, 2 15~30 RER2h i1
W, PATRAR 6], & TR 2003 4 10 A 25 B
EHEEL.10 A 28 HE 5:30 SEAL, T AR E £ -
10A S HTFTFEEFAVEREIEGRERE
72 °C,ERKEBESIC,HHE19C. 3dREERELE
BREXR 77T CGHE 741 °C), RERE 62 C,
FHZ 15 °C, e T3 ] T AR . 5 A L 00 3% VR B £ A b
BEYREL 2 C,AURAZRERIEFAR. 11

A1HTHFHEBEER, 8XME0.7C, ARIERLE
AR A B, R IR B SR — A R,
REFERITSHAEERR.

4 & iF

A THEGEHAERERE LR, JEE
THRGWRITAMEEREHWRIT, XA 2 E®
R RESESEHTERELTEFT.RAZR
VA S R AR J S AT IR AR R AT O 5 4R 3R B P S
REFEHLE 25 CLA. 2RHUE, KB T TRR
HWER. ZLEE 2003 FRAMERM, ZE5=ZFF
WA IR LE B X R B T R K R BURBE L TR TR
TR EABEEERTTH.

S

(1] RIH. SHATEMERELRERNENTARE
AL, BYUME T ,2007(3) :186-187.

(2] AfExR A UERHRELNEEHERD] B
A FF % ,2007(1):59-60.

(3] H#Hx BELFEFEWEREREMERL] 25,
2007(3) :68-69.

[4] GB50204—2002, RE L&MW THRETLRER TN
fals].

(5] JGJ130—2001, B T AR AEMFRELEAR
MAELS]

(6] MEF BANITHEFMIML R . FEEHRI L
i3, 2001,



