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Stavebni dpravy a rekonstrukce
pPro umisténi rentgenu
NEMOCNICE CHRUDIM

STATICKY VYPOCET

Podklady: ,

- 2préva 2001/040 - stavebnd technicky prizkum Z2elezobeton.
konstrukce stropu nad vypo&etnim st¥ediskem - Ustav stavebnfiho
zkusSebnictvi s.r.o. Pardubice - Trnovd ze 29.1.2001

- stalicky vypolet pro stavebn{ Gpravy a rekonstrukce objektu B a ¢
Nemocnice Chrudim

- plhdorys umist&ni nového rentgenového zar¥{Zenf

- =2dkladn{ informace, rozm&ry a hmotnosti jednotlivych dfla
rentgenl '

- gSN 7?3 0035 =atiZen{ stavebnich konstrukc
CSN 7?3 1201 navrhovéni beton. konstrukci

Uvod:
Stavajiici Zelezobetonovy strop trimovy s komlrkovym usporddénim

bude pritfiZen zarizenim rentgenem o hmotnosti 2100 kg o plose
125 x 90 cn.

Prirez stropen
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‘ Mogfz & 16mm. kRYTT ccd 995 m
zatiZeni 1 ks tramh stavajic{ - osovd vzdidlenost trimd cca 90 cm
-podlaha - PVC 0,15(0,16)x0,9 0,14 1,1 0,15 KN/nm
beton. ma=z. 0,11x23x0,9 2,28 1,1 2,5¢ "
podhled. deska 0,055x23x0,9 1,14 1,2 1,36 *
zdklop. deska 0, 06x23x0,9 1,24 1,2 1,49 ~
str. trdam O, 17x0,27x23 1,06 1,1 1,16 ~
omitka podhledu*0,30x0,9 0,27 1,3 0.3 ~
stdlé =zat. q1 = 6,13 1,1S 7.02 KN/m
nahodilé zat. pPL = 2,00 1,4 2,80 "
celkem na tréam(bez p¥iti{Zeni rentgenen)

q = 8,13 9,82 KN/m~




svétlost mi{stnosti 1s = 540 com, tramy vetknuty do obvod. v&ncd
vySky h = 45 om

§ o moment od stiv. zatiSenf
l 540 . 1
7

1 MeT = - 9,82x5,402 = 31,82 KNm

» 21,0 .
J||;|w/7 W ~g2 1) - = 18,67 KN/m3
' 1,25x0,9 |
4//;/ l predpoklad zajist&ny vyztuzi podkladni
¢ mazaniny v podlaze.

. stropni tram bude zat&Zovén max. 50%
pPritiZen{ rentgenenm

.Ar 1

Y@L OIS CLI7 /1777777

stat.schemna - ;
9,34 KN/m

g = 18,67x0,5 =
IHHHHY’ 9, 34x1, 25x4, 175 48,74
’ R A I e o e e w wo = eemw-- =
‘\;p - c T | 5, 40 5, 40
122 AaiL 255 : - 9 03 KN |
270 | 270 | -
A Mc = 9,03x2,7-9,34x1, 25x1, 475 =
G0 = 24,38-17,22 = 7,16 KNnm

moment 1 ks trdmu po zat {Zeni rentgenenm
Mr max = 31,82+7,16 KNm = 38,98 KNm = 39 KNn

stat. prifez - nosny

| ' l beton B 25 ,
; o Mu = 18,86 < Mr Max = 39 KNnm
. | pri vyztuZi 2 ¢ E 16 je moment
‘ Gnosnosti M4G = 37,44 KNm
_____ e vyztuZ2 1 ¢ E 18 Mda = 23,82 KNm
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moment tnosnosti pro spraZeny prarez

l ! Mcratk. = 1,10 KNm

&
N |
‘4*‘ . S Ma1. = 37,9
| S L ety
. N X N Mc = 39,20 KNn
Q .
KL -
79 Lfff?” 77 . Ma = 24,89 KiNn Mc = 39,20 KNm
/l,if
pro vyztuz 2 ¢g E 16 Ma = 49,51 KNm
1 2 E 18 MG = 30,20 KNm

S ohledem na podklady, prizkumy a provedené vypo&ty miiSeme
p¥edpokladat stdvajicf moment Gnosnosti 1 ks str. triamu

MG = 25 KNm, coZ je moment men3{ neZ moment od vl. tihy stropu a
uZitného zatfZenf{ p = 2,0 KN/m2 (Mst = 31,82 KNm).

ProtoZe zvySen{ momentu od zatf{Zen{ rentgenem &inf Mc = 7,10 KNm,

coZ &inf{ 22% plvodniho momentu, musime ppovést'vyneseni za¥rf{zen{
rentgenu na samost.  konstrukci. :

Predpokl 4dd se, Ze budou ﬁavréeny 2 ks . ocel. nosnf{kd vloZenych do
stropnfho'prostoru. :

stat. schena
P /
AT =g
vt/ 7 P = 9,34x1,25 = 11,67 KN

X . , Mc = 7,16 KNn W = 40 cm3
frzg ) w5 navrzeno I &. 18 W = 161 cm®
2zf} #25 J = 1450 cm4

1167x417,5

- prUihyb: £ = 0,02083%X ==~ccccocou- (3x5402-4x417,53) =

2,1.109x1450
= 0,12x10-9x(874800-697225) = 0,60 cm
540 122,5
fmax = --- = 1,8 con fx = 1,8 --=«-- = 0,82 cm

300 o 270

1225 | wos
272

S ohledem na to, Ze stav. konstrukce jiZ docflila trvaly pridhyb,
je =z konstr. hlediska navrZen profil I 18.
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Névrh zivE&sd (nosniky lze Lechnlcky velmi obtiéné osadit do obv.
beton. véncl) .

903
Qz = 9,03 KN Amin = ~-- = 0,44 cm3
2050
NavrZen t¥men /ﬁ E 16 mm se zavitem a matkou M 16.

Schema uloZeni: .
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Do nové mazaniny podlahy B 20 vloZit bet.. s{t kari 4/4-100/100 ,
ocelové Lrémy opatrxt nit&rém (pred vloZenim do stropuw) .
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3-2.

System Layout

To maximize the performance obtained from equipment included in the system and increase the overall
performance of the system, not only are the equipment directly introduced to the examination room and
control room important, but the auxiliary and relevant peripheral equipment in both rooms are important as
well.

These must be completed before beginning installation of the equipment delivered from Shimadzu.
Therefore, after carefully considering the layout and peripheral equipment requirements with the customer,
work directly and closely with the system engineer at the customer's contractor to make sure all the
processes and construction work is completed necessary to ensure the necessary auxiliary work.

This system requires a minimum of about 30 m?, divided into two separate rooms. Divide the space into an
examination room and control room, prepared with a utility'pit (200 mm wide by 150 mm deep) for running
cable wiring to each room. If a pit cannot be provided, then cables must be routed along the floor, which
requires providing steel cable covers. The next section describes precautions for laying out equipment in
each room.

3-3.

Examination Room

This is the room where patient imaging occurs. It requires plenty of space for patients to enter and exit the
room. It also requires storage space for contrast media and other chemicals or apparatus, and a place for
dressing.

3-3-1. Floor of Examination Room

Floor Strength:

The heaviest item in the FLEXAVISION system is the X-ray table (ZS-5D/DS), which is constantly subject to
vibration and other movement from operating the equipment. Therefore, floor strength is an important
consideration.

1. Always anchor the system to the floor with anchor bolts.

—> If the unit is not secured to floor or the floor is not sufficiently strong, vibration will remain during
imaging and prevent obtaining quality X-ray images. Furthermore, it could also cause damage or
maijor injury if the unit tipped over in an earthquake or other natural disaster.

2.  If examination room floor strength requirements exceed the maximum weight limit per area for the floor,

the floor must be reinforced. In particular, avoid the use of wooden floors.

— If installing the system on a wooden floor, reinforce the floor as necessary.
(ZS-5D) Dead Weight “* 9.8 x 76.5 N (750 kgf)

Dead Weight = 1.25 x Operating/Service Load

Operating/Service Load “* 600 kg

Foot Print Area of System = 0.63 m?

Unit Load = 0.75t/0.63m?>  1.19t/m? * 0.12kg/cm?
(ZS-5DS) Dead Weight “* 9.8 x 93.1 N (912.5 kgf)

Dead Weight =  1.25 xOperating/Service Load

Operating/Service Load “* 730 kg

Foot Print Area of System =  0.40 m?

Unit Load = 0.9125t/040m® 228t/m® ** 0.23 kg/cm?
e ————— e ]

The dead load factors in instrument vibration.

3-4 M517-E500C
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1. 1.1991 atelier drupos, v.o.s., Pardubice 20-03-20.11
CSN 73L201/86 program DICSN ver. 01/91 PC XT/AT
x*x*x***x****x****x***x**x******xx****xx*x**x*x*****x******** AZT—SOft x)
Posouzeni obecneho symetrickeho prurezu na meznli stav

poruseni pri jednorazovem namahani - tlakem a momentem
***xxx*x******x*xx***xxxx*****x***x*****x***************************x***

Popis ulochy : Nemocnice Chrudim
Popis ukolu : srtopni tram
trida betonu B25 prefa

Gama bd:1.00 Gama_btd:1.00 Gama_sd:1.00 Gama_scd:1.00 Gama _u:1.00

Nd, st: .00 kN ) Md, st 1.10 kNm
Nd,lt: .00 kN Md, lt: 37.90 kNm
GEOMETRIE

L bh: 90.0 h: 18.0 bd: 90.0 [cml  sreqzewy redesz
2 bh: 17.0 h: 27.0 bd: 17.0 [cml

VYZTUZENI - vyuziti vyztuze
TAH 1.00 J 16.0 mm hti: 41.50 e¢m 100.00

o

Re : 300.MPa

PROSTY OHYB

tlacen horni povrch

vzdal. neutr. osy od tlac. povrchu ; .58 cm
moment unosnosti : 24.89 kNm
Mu*Gamu = 24.89 kNm < Mr =  39.00 kNm N
kontrola MIN vyztuzeni pri tazenem okrajil : mi= Fs/bt/celkh
skut = .0026 > min = .0012 \Y
kontrola MAX vyztuzeni: :
pro tah. vyztuz skut = .0026 < max = .0300 \
pro tlak. vyztuz skut = L0000 < max = .0300 v
pro celk. vyztuz misl+mig2 = 0026 < max = .0400 v
PRUREZ NEVYHOVUJE .
1. 1.1991 atelier drupos, v.o.s., Pardubice 20-05-37.20
CSN 731201/86 program DICSN ver. 01/91 PC XT/AT

AKAKAKRKA KKK KRR KA Rk kR kkkkkkhhdkhkkhedkkkkhhkkhhkhkdkhkkdhhkkhkkkkxk AZT-SOft X

Posouzeni obecneho symetrickeho prurezu na mezni stav

poruseni pri jednorazovem namahani - tlakem a momentem
kP d e de g g de K T Tk T e sk kR kK K K kK Kk ok kg Kk ke ke k dk %k ok ok 3k ok ok g ok ok vk gk ke ke sk ok vk Yok vk vk ok gk ok sk ok ok ok ok ok ke ok ke ke ke ok ke ke ok

APopis ulohy : Nemocnice Chrudim
Popis ukolu : srtopni tram
trida betonu B25 prefa

Gama_bd:1.00 Gama btd:1.00 Gama_sd:1.00 Gama_scd:1.00 Gama u:1.00

Nd, st: .00 kN Md, St 1.10 kNm

Nd, 1t .00 kN Md,lt: 37.90 kNm

GEOMETRIE 4 v v : v
1 bh: 90.0 h: 18.0 bd: 90.0 (cm] IPEYZENF PRUREZ

2 bht 7.0 he 27.0 bd: 17.0 [cm]

VYZTUZENI - vyuzitl vyztuze CZ)
- O T LI L R hti: 41.50 cm -100.00 % Rs : 300.MPa



PROSTY OHYB

tlacen horni povrch -
vzdal. neutr. osy od tlac. povrchu - : 1.16 cm

moment unosnosti : 49.51 kNm ;
Mu*Gamu = 49.51 kNm > Mr = 39.00 KNm v
| -
kontrola MIN vyztuzeni pri tazenem okraji : mi= Fs/bt/celkh ’
skut = .0053 > min = ,0012 v
. ‘
kontrola MAX vyztuzeni:
' pro tah. vyztuz skut = .0053 < max = .0300 v
pro tlak. vyztuz skut = , «0000 - < max = .0300 v
pro celk. vyztuz misl+mis2 = .0053 < max = .0400 '
PRUREZ VYHOVUJE o
1. 1.1991 atelier drupos,. v.o.s., Pardubice 21-44-45.14
CSN 731201/86 program DICSN ver. 01/91 PC XT/AT (:
************************************************************* AZT Soft

Posouzeni obecneho symetrickeho prurezu na mezni stav

porusenl pri jednorazovem namahani - tlakem a momentem -
oMok Yk Mgk kM k% Kk ks kK Rk K K Y K R sk Rtk gk ok R sk ok ok gk sk ok R ok ok k3 kR kR Kk Rk ke gk sk ke kv ok ke ok ke e Rk ok ke ke K

Popis ulohy : Nemocnice Chrudim
Popis ukolu : stropni tram /bez sp
trida betonu B25 prefa

Gama_bd:1.00 Gama_btd:1.00 Gama_sd:1.00 Gama_scd:1.00 Gama_u:1.00

Nd,st: .00 kN Md,st: . 1.10 kNm

Nd,1lt: .00 kN Md, 1t: 37.90 kNm

GEOMETRIE . , , v
1 bh: 90.0 h: 8.0 bd: 90.0 lcml — Z4kedsns PRIREZ

2 bh: 17.0 h: 27.0 bd: 17.0 {(cml

VYZTUZENI - vvuziti vyztuze
TAH i.00 J 16.0 mm hti: 31.50 cm 100.00

o

Rs : 300.MPa

.

PROSTY OHYB

tlacen horni povrch

vzdal. neutr. osy od tlac. povrchu : .58 cm
moment unosnosti : 18.86 kNm
Mu*Gamu = 18.86 kNm <« Mr = 39.00 kNm N
kontrola MIN vyztuzeni pri tazenem okraji : mi= Fs/bt/celkh
skut = 0034 > min = .0012 .V
- kontrola MAX vyztuzeni:
pro tah. vyztuz skut = .0034 < max = .0300 Y
pro tlak. vyztuz skut = L0000 < max = .0300 v
pro celk. vyztuz misl+mis2 = ,0034 < max = .0400 \Y
P RUREZ NEVYHOVUJE .
1. 1.14991 atelier drupos, v.o.s., Pardubice 21-47-30.30
CON 731201/86 program DICSN ver. 01/91 PC XT/AT

xx****xx*xx******x**x****************x**x**x********x******** AZT— —goft *

Posoucenl obecnpho symetrickeho prurezu na mezni stav (Z)
e d e tam T o AamA A — +lakem a momentem



Popls utony DONEMUCHLLCE Gl ud Ll
Popris ukolu : stropni tram /bez sp

trida betonu B25 prefa

Gama_bd:1.00 Gama_btd:1.00 Gama_sd:1.00 Gama_scd:1.00 Gamamu:l.OOE

Nd, st: .00 kN Md, st 1.10 kNm
Nd,lt: .00 kN Md, 1t: 37.90 kNm
GEOMETRIE

1 bh: 90.0 h: 8.0 bd: 90.0 (cml _zdkeson/ fxééézm
2 bh: 17.0 h: 27.0 bd: 17.0 [cm]

VYZTUZENI - vyuziti vyztuze
TAH 2.00 J 16.0 mm hti: 31.50 cm 100.00

o

Re : 300.MPa

PROSTY OHYRB

tlacen horni povrch

vzdal. neutr. osy od tlac. povrchu : 1.16 cm
moment unosnosti ‘ : 37.44 kNm
Mu*Gamu = 37.44 kNm < Mr = 39.00 kNm : . N
kontrola MIN vyztuzeni pri tazenem okraji.- : mi= Fs/bt/celkh
skut = .0068 > min = .0012 v
kontrola MAX ?yztuzeni: _ :
pro tah. vyztuz |, skut = .0068 < max = .0300 v
pro tlak. vyztuz skut = - .0000 < max = .0300 \Y
pro celk. vyztuz misl+mis2 = .0068 < max = .0400 Y




PRUREZ NEVYHOVUJE

1. L.1vyyy atelier drupos., v.o.s., Pardubice 21-%7-27. &
CSM /3L201L/86 program DICSH ver. Ul/Y] PC X1/A1

»(k.ﬂz«-kﬁc—(xh..-ﬁ..«:(«.w.(z:«x,vrxx*nkxx:‘rmn:«xxk.t*x:«««.".,v,ex.t,v.*.«.kkﬁ.r.xxx‘x.«:kx

: BZT-s0ft =
Posouzeny obecnehao symetrickeho prurezu na mezni staw

porusent pri1 iednorazoven namanani - tlakem a momentenm
ook om o o r ow s e 8w a4 1.":»‘:avr‘xy.:n.:r.»;v:».x.*,*..x;\»:r.tf.z».v..w.».:r.xx)xxz».,\lnm:«x.’.az’:.ﬁ:x*m&w.mzz:h

Popis uiohy t Nemocnice Chrudim

Powis ukolu Postr, tram po sprazen

trida betanu BYY

Gama_ bd:1.U0 Gama btd:l.uy Gama sd:1.00 Gama scd:l.U0U Gama_u: .96

Md.st: LU ki Md,.st: LU0 kN

Nd,1t: LUU kN Md.its 39.00 kNm

GEOMETRLE Ve | v
1L bh: 90U h: 18.0 bd: Y0.0 (cn] SPRAZENY el F2
2 bhy 17,0 nhr 27,0 bd: 172.0 f(cm}

CVYZTUZENIL - wyuziti vyztuze
TaH 1.0U J 1.0 mm hti: 41.50 cnm 1ug. o

N

Rs : 300.MPa
PR O35 71 ¥ 0 HVY B

tlacen horni povreh
vzdal. neutr. osy od tlac, povrchu : A3 e
moment unoshosti : 31.46 kNm

MU Gamu = 20.20 ke < Mr = 39,00 kNm ) M
Kontrola MIN vvztuzeni pri tazenem okraii tomi= Fs/sbt/celkh
skut = L0033 > min = ,0012 Y
~kontrola MAX vyztuzeni: .
pro tah. vyztuz skut = »0033 < max = .0300 vV
pro tlak. vyztuz skut = L0000 < max = ,0300 W
pro celk. vyztuz misl+mis2 = ,0033 < max = .(0400 Y

PRURE Z NE‘VYHIOVUJ.E

Sai7w

- ) v - -
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If floor strength is below this value, the floor must be reinforced.

& Strength of Concrete
Typically the compressive strengths of floors are between 100 kg/em? and 400 kg/cm?, but more
commonly between 150 kglem’ and 250 kg/cm®. Tensile stength is about 10% and bending
strength about 15% to 20% of compressive strength.
(JSME Mechanical Engineers' Handbook 5th Edition)

3-3-2. Ceiling of Examination Room

To ensure maximum performance from the R/F system, a minimum ceiling height of 2550 mm is required.
However, limiting the movement range of the imaging system allows installing the system in a room with a
ceiling height of 2400 mm, though this prevents maximizing performance. (For an explanation of how to limit
the movement range, refer to 3.1.2 User Configuration in Part 2 of the ZS-5D/DS Instruction Manual.)

3-3-3. Entrance/Exit of Examination Room and Equipment Access

An entrance/exit opening of about 1800 mm wide by 2200 mm high is required not only for patient access,
but also for gurneys, wheelchairs, and other equipment. If the opening will be used to move instruments to

the site, provide at least the minimum height and width indicated below.
110 cm (width) x 180 cm (height) min. (ZS-5D)
130 cm (width) x 180 cm (height) min. (ZS-5DS)

If using an elevator, provide at least the minimum dimensions indicated below.

110 cm (width) x 220 cm (depth) x 220 cm (height) min. (ZS-5D)
130 cm (width) x 220 cm (depth) x 220 cm (height) min. (ZS-5DS)

3-3-4. Narrow Access to Examination Room (ZS-5D)

For model ZS-5D, if the elevator or room access is too narrow to allow transporting the instruments as
packed for shipping, equipment can be disassembled in two stages to the following dimensions, as shown in
Figure 3-3.

(1) For access widths 960 mm to 1100 mm,
disassemble equipment to dimensions H930 mm x W950 mm.
(2) For access widths 885 mm to 960 mm,

disassemble equipment to dimensions H875 mm x W885 mm.

3-5 M517-E500C




