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Abstract: This paper deeply discusses the "double problems" of safety and quality faced in the construction of
linear accelerator computer room, and puts forward practical solutions to solve them. In terms of safety, in view
of the large thickness of the roof of the computer room and the characteristics of the total construction load far
exceeding 15kN/m? the research team optimized the design of the formwork support system, used structural
analysis software for accurate modeling and calculation, reasonably determined the parameters such as pole
spacing and step distance, and adjusted them according to the actual situation on site. At the same time, the
inspection of formwork support materials is strictly controlled, the technical training of construction personnel is
strengthened, and a sound monitoring system is established to ensure the safety and controllability of the
construction process. In terms of quality, in view of the characteristics of the large-volume concrete structure with
a thickness of more than 1 meter of wallboard in the computer room, the research analyzed the causes of cracks
in detail, including the heat of hydration, temperature change and other factors, and proposed corresponding
quality control measures. By strengthening the quality control of raw materials, optimizing the design of the mix
ratio, standardizing the concrete pouring process, and improving the thermal insulation and maintenance
measures, the construction quality of large-volume concrete was effectively improved, and the strength, stability
and radiation protection performance of the wall structure of the computer room were ensured. The study also
verified the effectiveness and feasibility of the proposed strategy through the actual case of the linear accelerator
computer room project of Hubei Provincial Cancer Hospital. The comparison of the effect after construction
shows that the optimized formwork support system is stable and reliable, the concrete strength pass rate is more
than 98%, the wall has no cracks, the appearance quality is good, and the radiation protection performance of
the computer room meets the requirements. The research results of this paper not only provide valuable reference
experience for the construction of similar linear accelerator computer room projects, but also lay a solid
foundation for promoting the technological progress of the medical facility construction industry. In the future,
with the continuous integration of advanced technologies such as intelligence and greening and the continuous
improvement of relevant norms and standards, the construction technology level of linear accelerator computer
room is expected to be further improved, providing a stronger guarantee for the high-quality development of the
medical industry.

Key words: Linear acceleration machine room, pole spacing, step distance, quality control, ultra-dangerous

projects

Date of Submission: 27-07-2025 Date of acceptance: 05-08-2025

1518
B INTE S WL ARG YT TR B OB VE A, L RN 5 38 o B T IR VA T IR 45 IR 45 BE 1 A RUR:
BENEK. AR, TSR SRR R E M 4B RO B R T E Rk .
AT, FURTINER L 1.4-3 K, ji TRRFEEE 15kN/m2, B0 R4 8 fa Rk TR,

WWW.ijres.org 1 | Page




Solving the "Double Problem" of Linear Accelerator Room Construction

MR 55 IR 2 @RG24 37 5 (SRR MEECR I 7038 70 T LR 22 4 e B BAE ), MR TR R ik i
B BBRCSCHE RGO AE LA S Re 5l KPR 22 F, B TR A e s, G R E RN
BRURIR B, S BRI T W ek, 3R BELAS IR VR T IR 55 A T RE

FEE T, LD ES 3 B R B 1 oK, BRI RIR S a5t . KARFRIR & Ll T 5 7K AL # ™=
A TR FEAR A S R B H IR AR IR, PRAICHE AR 5 A s FE ANARE M, S EURMB DI YERE TR, JoiiA RH A
FBGT RS 2, WA N R e A G IR AR E . BAh,  RARFRVR S it T AN mT AR A AL A
FH I RS e I AV () R, B9 I0 J5 SRR P B RN AEAEAERE, B 2 5 B2 I 28 1R 18 4T, BRI Ia
eI

RN T E LRSS ML i T e A S R WE MR, BN EE B . @i
BECHERG BT B TR a2 4 W S5 t, Aefe A Sal et L ert, CREEHE TN 5 A dr
w2, WAL @RRIEAT, FRI AR, AR R SR i S BRI IR SS o [FIE, AR AR
FUREE Lt T s, IRRPHFSIERELICH 7 R SOERN T2, BHRIEIFYHEE, T eE
FWLD AR SR R B . FeoE YERER S i kR, B RS dr, FRARZES A, N E L 23 1)
R g 1B AT IR I6TT 1 R TR I R SR AR IR S pl . X — W S IR B T HEsh B2 7 Wit @ AT Mk i R 228,
PR R AT AR RRIR B2 97 Wi LAk B AR KPR R B SR, RT3 R R IR I T3, w4
BRI R, IR et S BRI R KT .

2 BHZMRFH B L R4 e H 4T
2.1 IRIRZIE R G B IEE R M E R

MRAE A 5 IR 2 25 37 5 (SERPERCR I 707 T LR 22 4 W B BRI ) A (5 Ak
SR IPAT R T ILhE <SER MR A3 20 T T FE 22 R B> 45 2 1) AL AR 3 1) (2 70 53 (2018)
31 5D, TREE AR ST 3% TRE At TR A #k (BETHED 15kN/m2 & PA L J@ -8 5 — 5 AR Fr) £ 156 14 2 K )
G3 B3I L AR .

B AR5 TR TS w8 v B A i an : RE LA ER 72kN/m? (THRJEE 3 K, RE
24kN/m®), AR MSCHERGIHE 1.5kN/m?, it TiG i 4.5kN/m?, EfiEils 78kN/m?, 1T 15kN/m?
P, WO RG B G R TR, s .

2.2 REWHESSER
2.2.1 BRI R G HE 0T

ELA IR ZNLE TS FE R TEARA N B A R, 5 i i S i@ I 75 25 B A1, (815 S04
R MBRAE A AR S B FIREA R E e, H2 2 MR, W8 85 T X 8
PNSEATTERE, i LIRS 2R R F P AT R SR tE . AR, FJohlAee h S5koet, mid
GESHBT S GE R T R S R AT 5.

2. 2. 2 WA A T FE v Bk ik

TR S HE RGM B B2 22 A0l LA, (ARIGEEE A, MRS B S5 AR MR A ISR ]
RN A R, HARE HEIAS Y2 AR B S A . 38 LA, WA B w2 . KT
FRRIEEANYY . BYJJHERE AN Y5E, omi S Rgfase M. Tt DN D1ER 1R SRR FE B s i 1) &,
AN EAEA RN R G A il T A2 b 22 A I TAEAAAE IR, 50 2 Al AR T 45 Mk M 1 %
BN G, B AR R A BN G B A A i 46 ) R
3 ELZMIRBH B L RS XD 2
3.1 RAFFURE ISR R TS
30101 ELENNIE AN o AR S R

BEEIEASHLE S BERE T 1 oK, Wk FEA TR P e i sm B Bk, DUREE A 57
M2 4.

3. 1.2 KARFUREE L 1) 2 SCRRFHE
KARFRBE T 38 S5 M SR B /N RSEA/NT 1 OKRETITH 2 BRUK Y /K A R FH 5 30 R AR 22 1K

WWW.ijres.org 2 | Page



Solving the "Double Problem" of Linear Accelerator Room Construction

FEAR AR TR T . LR AR KA A, KUK FE R O AR, BRI T, Rl R R
R Ve KA AT AT AE A R FE T 30 - 50°C.
30103 KARFREE L= A 24 10 J5 K

IR A B e R R i 5 A A Aol KA R IR = P 3 5 R T T SR KR BB B, S BN B 7 AR I
NiFy, RMEFARINLT, 4N REE E iR R, R REE, fa LS G e A R S
PERE
3014 RARFR IR B it T v Atk Jo 2 vf

TR LR BE S S M LLRAIE , IS H PR SURIR I 2 o (AN 38 S 1k 2 S 8RS v ot e FE AN A A
SRS 25 A Fe e PERVAR ST B4 RE ) o T 4240 BRI 2%, 4 RSN il T 88 A BN 2 S BN IH TR EE+
KRG, AR T B AR ME RIS TR RE, 552 WAL 5 B 4 SR A 75
3.2 RERHIXBEITRE ST
3.2.1 TREEL RIS 5 3 ALY fn)

WA B RL BT B BN S TF R INEE L S8 S A A7 25 A0 55 R 2 ), AR AE IR B AR, 7 g BUR BE LR
i AR A P AT A2 BT K

AMINFUA GG, S FEREA Y BRI, SRR e L ah (] 90 R R SR RN A .
3. 2.2 JREELBEBIIAAY ] 43 By

ST ARG 2 T BOREE 1 pyE th B 053 JORTHT 26 ) J, PR AR 25 A0 AR LR ) R 7K 1 B o

PG TZEAIIE, IR (A R Bt K. PR P4 N IR FE AR R AN 255, 2> 5 Vi vt -1 % S FE AN
SRIE, FEEEE .

3. 2.3 PRIRFRA 1 it i) R %

FEA IS A 2 2 S EORE L WK R AR, KIKWRBA T, SR RIEZIR, ARBURYE
RIS, Gyt AR, FRPUREFNREERIA Y, WAERRE. EERER. VIHREARLSE, &
SFECEE N R GE R S, R AR RS, SRR R
4 WRREERE “WEHD" KRB
4.1 BRI ERGRERETE
4.1.1 AR RGN TTE

12 S G A AT B PR T RS W R SR U1 5, 1640 MIDAS. PKPM. SAP2000 S5 ft, HR¥E
ST AR SE, HETR I SO R R AT B R0, R BRI 3, /M BAR S R
RZIE . G E LR RNETSE, RIS RS REERUS R, e KCPAT 585 )4
WEZH, FEGIY LSO TIE SR, SIS IE 5 A AR DL T 5 L Z Mg .
4.1, 2 s T ) e A OR B A it

PR AR AR M B A5G, W e R I B2, 4% BRI SbR 0 & — b LT B ki,
SAERAELE MK InEEiE TN REBREE I, AT B R, Bt TN A RS T2
ARG E K . @A SE G A R, A2 B WA, B SRS AR ) 1) PR E AR, ORI L%
4
4.2 KIEFUR B L T RERA
4.2.1 fnssJEA R g4

BRI R PP AL R, S VP AR, AR AR, WO E AR B E . TRALEL A L
Wit RIS HT S KK E R . KIRES R, R L iR Re
4. 2.2 EFXHRE L BEHUATT

HilE VEGH I T %, ARG BRI T Ay 2 R RE, SR et ARG & M L 2. s T A
THREIRE, BRI TN SR A R SR AT i L
4.2.3 RIEFRY 5

KB B B ORAIRAA AT 78 a5 T4, AR AN [5) 251 RO S50 05 R 2% A TR B R4 I [R) R it I siont 77

WWW.ijres.org 3 | Page



Solving the "Double Problem" of Linear Accelerator Room Construction

PPt R e T R WA, IR AR T R R FR RS
5 TIRRBINH
5.1 In Btk

TAAEAE PR e AR T PR VR IT K, BT BRI SRS . LS B 320 o, K 24m. 5
18m. & 7.2m, WEHADELIERSE. BAERN CT E2%5. HLFETIREE 2.4-3.0m, BEHRJEE 1.2-
1.5m, BEHHERAER 50 4, HUEREIZE 7 F.

T SR T, (A
P e EE FAE éﬁé_ L

7% .

e

= 4"-'! <
ik
j&" 527 2

ok e
T ./-,E;Ai?,,m‘l £

523
T/’/
> £ S

[ B
EEZ st

H1 H&IEBILEFEE

5.2 BIRTERFRITEREHEE
5.2.1 BHCHERF RIS H

REMCR A 15mm BB AR AR M 50%50%2.5mm KIJ7TAREVE R e, EEE 150mm; B8
KA 10 5L, AT T A E, R 600mm; AR AN SMFLE, PR EE
600mmx*600mm £ &, A 1500mm, TZHHE 1000mm. VR F (1400, 1500, 2500mm B JE S 4%
¥1H 3000mm & IR CHED

B H AL MR 15mm JEE AR S8 /NFERA 40mm 58, 80mm =7 KK “FrifiE, [FE
100mm, /DNRERAEPKE 100mm. EHRA 048.3x3.2 SHHNE,  [81FE 350mm, FIED M16 %t
IERE AT E 2, WE 7 WA 350mm, 7K FREEE 350mm.

WWW.ijres.org 4 | Page



Solving the "Double Problem" of Linear Accelerator Room Construction

i8] i @ isi] isi}
isi] i isi] 8]
5] i 8 S]] B
i
|
13} f i8] )
s} l @ i8] &)

Bl 3 AR ST 1) ) T

MBS R 15mm B AR AR, KR 40mmx80mm AR FAGE, A 25 100mm, #Hk
BEEKEAKT 100mm; EHRA ©48.3x3.2 XHE, [HEE 350mm, HABHKEA KT 100mm,
PIEE I M16 SR ae e AT [, RS H )RR 350mm, A1) EE 350mm. PERIL R GEEFR [X 48 Hopth 5 2
B RS AR S 325 A 3000mm R BT )y B8

M 355 A0 152 4% B B o0 3, AT SR 048.3x3.2 AN, S5&I H BB Mt T T, %A
[l R AN R 1 S 0735, B 1AM XD R A ARHE,  RHEIRH T IR &M 85 7% 4h58 X
H@XRAME, FHERHETAGME: B IREIME X @ R A, BT RS SME B 8390
SN X IR HE BT S BERFKT X BY R A R Xk, SRR, il SR R B I A B
e B9 200mm = 100mm FJREE T S8, BT RHRIR I E E .

WWW.ijres.org 5 | Page



Solving the "Double Problem" of Linear Accelerator Room Construction

R S R R S R N S S S R SIS S wy

AN AN S AR

Bl 4 SR LT A E

WWW.ijres.org 6 | Page



Solving the "Double Problem" of Linear Accelerator Room Construction

@
|

400

%000

5850 6200 6000 6000 6000 5850

Bl 5 SRR X E

5.2.2 Jili L2 A ORI

MRS I 58 BRI RN, PRk BN EREE . MBIESE, BRAF G2k, &
IMEEEEK, dEMRE R E . BE RS REEE . WA T AR, B ORI R
BET 2 il T 77K o

i TN RN SR G0 TN RS IR S LR 522851, 86 L R IR S A
RIZ IR R L ZMZEEEHIENE . ISR EHITHZ, G ANRMUE ERUE. 7Ei T
B, T B 5T N )it LR T VR 2 A ROR AR, B LRAR . R E AR A 2 A AT

it O AR M FERAR S IR RSB R, SR I R R g M e AR B I S A B AE ST
FFF YT R 8, 87 g ) A5 0 A5 8 ST AR P o S R 30 o SIS MBS , 47 % B g e 0 T (L A
SERLR IS AT VR, G sy S . PR BEAT B A A, B ORI L 4.
5.3 KAFURRLHEL
5.3. 1 JR&E L

SRR AR LR PRI AL N, AR KR AN AE R R AT A Ok . B
PSR A P R AT I A%, BRI AR AR E . B ARSI, b e BRI S,
Ve, KIMBREESEY . e ESETRbR.

fic & et AL : it K BRI T S AERL A EL . C35P6 PLis iRkt LK e & 360kg/m®, W3R 42%

WWW.ijres.org 7 | Page



Solving the "Double Problem" of Linear Accelerator Room Construction

-45%, JKIKEE 0.48, WOKFIBE 1.0%. WHECE i 2L ik i fE btz 2R B
* 1 REER AR

MELERR | Kle | BEKR | TER | B | AT K KT JEZIK 5]
i P.042.5 1E24 S95 2% | HhEb | A | HIZRUK | QY-802 | ZM-W AWMLY
kg/m3 290 40 70 730 | 967 173 9.68 40

5.3.2 JREETBH

eI Sl . ARYENLD S5 00RF i, B VRGNS . SBCR A 70 2R, B2 B 30em; TR
SR FH A ) ) DY B R i 7 3, BRI B LY 51 A, I SR NN T

DS R fEBSHUTRE S, TR RIRE VR R, B RIRE A S R AT, i N SRR
TR, AN IREREHIZE T E2REE L Som &b, HRAGEIE] 25-30s, WRERVREE LR L0, wHL
N B R, R AR vt o B 1

3TNl
-~
,*.;.;__—__‘v_ff,_, —_
1 [ Fsauz |
? Ltaxna | E

—— S U D R
Q‘

ESd s lc
Lﬁﬁﬁl {s
)

— .

B 6 HLmEREAT BRI RE

WBH | ERERL e
300, KRLE

300

E#

Bl 7 R T R iR

5.3.3 R&EEEFRP

FRAP T G SN VRBE PRI TE U, S 78w BRI A SRR, MK IS 5-6 IR/ R, 3 R
J& 3-4 W /R, T KRG 2-3 1R, FPRREE 14 Ko KB, FPEEEEINE 6-8cm, W
BN A, (IR AE 5 - 10°CHAEL F IR

TR B S R SRR, DR AR B AR IR AR LR A Som DL FE S R A B, B
B R A5 B0 A AL B 00 PN 30 B L D), B 2 /NBSRAE — IR B . MR LR TR E SR 2 KT 20°C
HORBEL NAMEZE KT 25°CH, BEINZE 504 HE B2 B R B K AR, SRR AR, By 1R s A

TREE L PR A It A CRERLF s 28 55 (8] 25 M A 35 D R AR R Bt A 1, 75 BBV J1 K B OO0 VR 6t
AT R

WWW.ijres.org 8 | Page



Solving the "Double Problem" of Linear Accelerator Room Construction

— SR 10 (228 [ T 57— (5219 hriid o SR
=
E @
" @ [EREYHENE
1 @ [ siEEEs
- 7.
A
" A
=1
=
Q_E_
I.@ | | e |
d>‘epm<pumpmlbml_um @m@m@m@m_
&l 8 EAINEARNL MR A6 E R
2 @ @ & ® ),
500D E500 000
=
- -
g L
© —
= h
2
s S
&2 b=
° :
&
3|
© = l
g | | |
SH
6000 6000 6000 6089 5850
@ @ @ S ® e

B 9 BNV TR RS KW A &R EE

WWW.ijres.org 9 | Page



Solving the "Double Problem" of Linear Accelerator Room Construction

5.4 ETHRSHIE
5.4.1 ZARBURT L
WL e W, BEBRCCHEM B R EA TR E, MWEREAL, MRs. LR
EREVRHE, BEANE, ShZ RERU. A AL RN TB, ML R IR B 22 4 A
MG B ST ARSI . SR N IR S AR R, il T R e 4]
2, KRR A2 AR RS E , AT R B m Z 42 Smm DA, ZKSFAFIRL Rl 22/ T 3mm,
BY P A R ZEAE £5°LAN .
5.4.2 JiERlSE 50T
BT RAEBIRE L ERE L, REL R SHE R, 5 R EAR T ot 2R . Rk R4
%, TREERMIGE BRI FLIRZESMIR & W £ .
T TR RS SR RIE 98% LA L, Rk oZesE, AN R RIF. JREE LML, Pustiae
W2 P6 WIHER, Hls4aM B v ae R AT
6 LEif
TR NI BT it T 1 22 4 5 i B 4 ) R B 0 R B A Y O BT 55 o B 7R VI PR =
ELA IR AL U E S, UE B IR R SRS e SR T L et S . Rk, BEE R REA.
SRS B AR AN T AN R AR SRR [ FR S 56 3, LR IR B AL it TH AR AKCF K 38 2371
I, BRI Sl R R R SR B N R S ) B R
S35 LAk
(1] XUPF PR VR B 5 B - N 3% B it 50 R0 8 FH BUIR 208 (1] R B 1= 5 7K Y il ,2022(3):17-23
[2] ™), R A 2R T 28 ML DS KR R VR e it T4 R[], U 57,2022,29(3):47-48
3] BR/DZ A #2005 B 2008 28 0L 55 8 )5 K 4 B R Bk b i R 2R 4% 45 ) 1R[] 28 S
T.,2024,46(02):180-182.
[4]  CRMRBUREE L THr#E) GB 50496-2018.
[5] SE R RARFR IR e PRI S e [D]. LR B S HR, 2018(12):178-179.
[6]  CORARFRIREE LR BEMERORIIE) (M 2% LU H]1GB/T 51028-2015

WWW.ijres.org 10 | Page



