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بیمعرفی سیستم گاز ط-1

اء رویکرد سیستم محور به اجز
غیر سازه اي 

Reference : 
Guidelines for Seismic Vulnerability 
Assessment of Hospitals

Major Systems of the Hospital



یدوره آموزشی طراحی و ارزیابی لرزه اي سیستم گاز طب

مهندس محمد میرهاشمی 

Tuesday, May 31, 2022 8

بیمعرفی سیستم گاز ط-1

اء رویکرد سیستم محور به اجز
غیر سازه اي 

1 M01 to M13

2 V01 to V06

3 W01 to W11

4 S01 to S07

5 H01 to H20

6 FL01 to FL07

7 F01 to F10

8 E01 to E12

9 L01 to L02

10 CC01 to CC05

11 CL01 to CL04

12 S01 to S04

13 CM01 to CM12

14 W01 to W04

Critical Lifeline Systems Coding

Waste Management Systems

CCTV (Closed Circuit Television)

Server Room

Sewer Collecting  Sysytem

Medical Gas System

Medical Vacuum Sysytem

Water Supply Sysyem

HVAC System

Fuel Storage System

Fire detection & Protection System

Electrical System

Lightning Arrester system

Master Clock Sysytem

Communication Systems


Classification Asce



																Emergency power system		Fire Protection Systems						Gas Network						Ducts						
hazardous material						Elevators		Vessels				Pipes						Lighting						Medical Equipment						HVAC Eqiupment

																		Piping		Connectors		Sprinkler		Shut-off Valves		Clamp C type		Piping		stair & smoke ducts		Bracing		Cable Tray		Compressed gas cylinders		Toxic substances		Piping				Base		Baseless		Pressurized		S		Fire protection		Built-in				Chandelier		Heavy		Sensitive				Boilers, Furnace		 Pumps		Chillers		Vibration-Isolated		Non-Vibration-Isolated

						Level 01		Screening Phase		15		Items				1		1		1		1		1		1				1		0		0		1		1		1		1		0		0		1				1		1		1



						Level 02		Evaluation Phases		14																						1		1								1		1		1		1				0						1		1		1				1		1		1		1		1



						Level 03																																												1





ALL



										Medical Gas System																										Medical Vacuum Sysytem												Water Supply Sysyem																						Sewer Collecting  Sysytem														Fuel Storage System														HVAC System																																								Fire detection & Protection Systems																				Electrical 																								Communication Systems								Master Clock Sysytem						Arcitecture														Waste Management Systems

										Compressor		Vessels						Air Dryer		Gas Valve Box		Head Unit		Piping T.01		Piping T.02		Connections								Vacuum Tank		Vacuum Pump		Pipe 		Connections						On-site Water Storage		Pumping Room		Pumps		Pump's Header		Piping 		Connections												Piping		Opening In Slabs		Connections										On-site Storage		Daily Tank		Piping		Connections								Boilers		Chillers		Cooling Tower		A.H.U		Pumps T01		Pumps T02		Collectors		Valves		Rubber Expansion Joints		Loading of pipes		Loading of Equipment		Pipes' 
Supports in Engine Room		Pipes' 
Supports in aisles		Exhaust Pipe of Boilers		Expansion Tank		Connections										Identifying Fire Zoning		Conventional Panels		Addressable Panels		Detectors		On-site Water Storage		Pumps		Piping		Connections						Sub-Station		Generators		Panels						Transformer		Racks		Ups & Battery Racks		Lightings				Electrical Panels		Cable Tray		Nurse Calling Systems						Pager Systems		Rack 		Analogue Clocks		Gps Antenna		Exterior Walls Components		Partitions-Heavy 		Partitions-Light		Partitions-Glazed		False Ceiling		Stairs		Parapets & Appendages		Storage		Valves		Pumps		Piping

												Air Buffer Tank		Oxygen Generator		Oxygen Buffer Tank								D> ?		D< ?		T01 
Elbow		T02 
Pipe to Vessel		T03 Intersections		T04 
Duct to Compressor								T02 
Pipe to Tank		T02 
Pipe to Pump														T01 
Pipe to Storage		T02 
Elbow		T03
Pipe to Pumps		T04 
Pipe to Collector		T05 
Intersections		T03
Pipe to Pumps						T01
Siphon		T02
Elbow		T03
Pipe Tee		T04 
Intersections		T05
Pipe to Septic								T01
Pipe to Storage 1		T02
Pipe to Storage 2		T03
Elbow		T04 
Intersections																																T01
Elbow		T02
Pipe to Heavy Equipment		T03
Pipe to Pumps		T04
Pipes to A.H.U		T05
Exhaust Pipe to Boiler																T01
Elbow		T02
Pipe to Pump		T03
Pipe to Storage						Wall Mounted		Main Panels		Control Panels																Monitors		Ip Server		Paging Gateway		Speakers

										M1		M2		M3		M4		M5		M6		M7		M8		M9		M10		M11		M12		M13		V1		V2		V3		V4		V5		V6		W1		W2		W3		W4		W5		W6		W7		W8		W9		W10		W11		S01		S02		S03		S04		S05		S06		S07		F01		F02		F03		F04		F05		F06		F07		H01		H02		H03		H04		H05		H06		H07		H08		H09		H10		H11		H12		H13		H14		H15		H16		H17		H18		H19		H20		F01		F02		F03		F04		F05		F06		F07		F08		F09		F10		E01		E02		E03		E04		E05		E06		E07		E08		E09		E10		E11		E12		CL01		CL02				CL03		CL01		CL02		CL03



								Importance 
(Red, Yellow, Green)		2		2		2		2		2						2		1								1														2		2		2				2												1		2		2		2		2						1		0		0				0						0		2		2		2				2		2		2		2		2		2						2														2		2										2								2		2																				2		2		2		2				2		2		2		2		2		2		1		2		2		2		1		2		3		2		3

								Seismicity

								Type of Hospitals



								Assessment- Level 01

								Assessment- Level 02

								Assessment- Level 03



								Ref. Code

								General Detail No.

								Calculation Sheet

								Specific Detail No























01



										Medical Gas System																														Medical Vacuum Sysytem

										Compressor		Vessels						Air Dryer		Gas Valve Box & Manifold		Head UnitS		Gas Cylinders		Oxygen Chamber		Piping T.01		Piping T.02		Connections								Vacuum Tank		Vacuum Pump		Pipe 		Connections

												Air Buffer Tank		Oxygen Generator		Oxygen Buffer Tank												D> ?		D< ?		T01 
Elbow		T02 
Pipe to Vessel		T03 Intersections		T04 
Duct to Compressor								T02 
Pipe to Tank		T02 
Pipe to Pump		Valves

										M1		M2		M3		M4		M5		M6		M7		M8		M9		M10		M11		M12		M13		M14		M15		V1		V2		V3		V4		V5		V6



								Importance 
(Red, Yellow, Green)		2		2		2		2		2		2		1		2		3		2		1		2		2		2		1		3		3		3		3		3		1

								Seismicity

								Type of Hospitals



								Assessment- Level 01												3		3		3								3		3		3		3						3				3		3

								Assessment- Level 02				3				3		3										3		3										3		3				3

								Assessment- Level 03		3				3												3



								Ref. Code

								General Detail No.

								Calculation Sheet

								Specific Detail No





















Process Schematic



02. W & S



										Water Supply Sysyem																								Sewer Collecting  Sysytem

										On-site Water Storage		Pumping Room		Booster Pumps		Pump's Header		Piping 		Protective Structure for Piping		Connections												Piping		Opening In Slabs		Connections

																						T01 
Pipe to Storage		T02 
Elbow		T03
Pipe to Pumps		T04 
Pipe to Collector		T05 
Intersections		T03
Pipe to Pumps						T01
Siphon		T02
Elbow		T03
Pipe Tee		T04 
Intersections		T05
Pipe to Septic

										W01		W02		W03		W04		W05		W06		W07		W08		W09		W10		W11		W12		S01		S02		S03		S04		S05		S06		S07



								Importance 
(Red, Yellow, Green)		2		2		2		2		2				2		2		3		2		3		1		2		2		2		2		2		3		1

								Seismicity

								Type of Hospitals



								Assessment- Level 01										3																3				3		3		3

								Assessment- Level 02						3		3						3		3		3		3		3		3												3		3

								Assessment- Level 03		3		3																								3



								Ref. Code

								General Detail No.

								Calculation Sheet

								Specific Detail No























3 HVAC



										HVAC System

										Boilers		Chillers		Cooling Tower		A.H.U		Heat Exchabgers		Fan Coil Units		Pumps 		Collectors		Valves		Rubber Expansion Joints		Loading of pipes in engine room		Exhaust Fans		Pipes' 
Supports in Engine Room		Pipes' 
Supports in aisles		Exhaust Pipe of Boilers		Expansion Tank		Duct Working		Connections

																																												T01
Elbow		T02
Pipe to Collector & Biolers		T03
Pipe to Pumps		T04
Pipes to A.H.U		T05
Intersections of Pipes

										H01		H02		H03		H04		H05		H06		H07		H08		H09		H10		H11		H12		H13		H14		H15		H16		H17		H18		H19		H20		H21		H22



								Importance 
(Red, Yellow, Green)		2		2		2		2		1		3		2		2		2		2		2		1		2		2		2				1		2		2		2		2		2

								Seismicity

								Type of Hospitals



								Assessment- Level 01										3																										3		3		3		3		3

								Assessment- Level 02						3		3				3		3		3		3		3				3						3				3

								Assessment- Level 03		3		3																		3				3		3



								Ref. Code

								General Detail No.

								Calculation Sheet

								Specific Detail No























4 F



										Fuel Storage System														Fire detection & Protection Systems

										Bulk Tank		Day Tank		Piping		Connections								Identifying Fire Zoning		Conventional Panels		Addressable Panels		Detectors		On-site Water Storage		Pumps		Piping		Connections

																T01
Pipe to Bulk Tank		T02
Pipe to Day 		T03
Elbow		T04 
Intersections																T01
Elbow		T02
Pipe to Pump		T03
Pipe to Storage

										F01		F02		F03		F04		F05		F06		F07		F01		F02		F03		F04		F05		F06		F07		F08		F09		F10



								Importance 
(Red, Yellow, Green)		0		0		1		0		1		1		0		2		2		2		2		2		2		2		2		2		2

								Seismicity

								Type of Hospitals



								Assessment- Level 01				3		3		3		3		3		3		3		3		3		3						3		3		3		3

								Assessment- Level 02		3																						3		3

								Assessment- Level 03



								Ref. Code

								General Detail No.

								Calculation Sheet

								Specific Detail No























5 E



										Electrical System																												Lightning Arrester system

										Sub-Station		Generators		Panels						Transformer		Racks		Conduit System *				Ups & Battery Racks		Lightings		Assemblies		Electrical Panels		Cable Tray		Lightning Rod		Cabling

														Wall Mounted		Main Panels		Control Panels						Conduit supports		Intersections

										E01		E02		E03		E04		E05		E06		E07				E08		E09		E10		E11		E12		E13		L01		L02



								Importance 
(Red, Yellow, Green)		2		2		3		2		2		2		2		1		2		2		2		2		2		2		2		1

								Seismicity

								Type of Hospitals



								Assessment- Level 01												3		3		3		3				3				3		3				3

								Assessment- Level 02		3		3		3		3		3										3				3						3

								Assessment- Level 03



								Ref. Code																ASCE 7-10
13.6.5.6

								General Detail No.

								Calculation Sheet

								Specific Detail No





										Comments: 

										* Design for the seismic forces of ASCE 7, Section 13.3 shall not be required for conduit, regardless of the value of IP
where the conduit is up to 2.5 in. (64 mm) trade size.















6 C



										Communication Systems																								CCTV

										Nurse Calling Systems										Call center system										Central Antenna		Pager Systems		DVR		Monitors		Cameras		Cabling		Rack

										Direct Screens		Central Processing Unit		Ip Server		UPS 		Paging Gateway		Main Distribution Frame (MDF)		Termianls		External TCB		Internal TCB		Panels				Speakers

										CM01		CM02		CM03		CM04		CM05		CM06		CM07		CM08		CM09		CM10		CM11		CM12		CC01		CC02		CC03		CC04		CC05



								Importance 
(Red, Yellow, Green)		2		3		2		3		3		3		3		3		3		3		3		2		2				2		3		2

								Seismicity

								Type of Hospitals



								Assessment- Level 01		3				3		3		3				3		3		3		3				3		3				3		3

								Assessment- Level 02				3								3										3												3

								Assessment- Level 03



								Ref. Code

								General Detail No.

								Calculation Sheet

								Specific Detail No























7 CL



										Master Clock Sysytem								Server Room								UPS

										Rack 		Cabling		Analogue Clocks		Gps Antenna		Rack 		Cabling		Computers		Ups		Batteries		Cabling		Rack



										CL01		CL02		CL03		CL04		S01		S02		S03		S04		CL01		CL02		CL03



								Importance 
(Red, Yellow, Green)		2		2		2		2		2		2		2		2		2				2		2

								Seismicity

								Type of Hospitals



								Assessment- Level 01				3		3						3		3		3		3		3

								Assessment- Level 02		3						3		3

								Assessment- Level 03



								Ref. Code

								General Detail No.

								Calculation Sheet

								Specific Detail No





















UPS Diagram

Masterclock Digram



8 Arc.



										Arcitecture																												Waste Management Systems

										Exterior Walls Components		Façade		Canopy		Chimney		Partitions-Heavy 		Partitions-Light		Partitions-Glazed		False Ceiling		False Floor		Stairs		Parapets & Appendages		File Cabinets & Bookcases		Perimeter walls and fencing		Perimeter walls and fencing		Storage		Valves		Pumps		Piping



										A01		A02		A03		A04		A05		A06		A07		A08		A09		A10		A11		A12				A13		W01		W02		W03		W04



								Importance 
(Red, Yellow, Green)		2		2		2		2		2		1		2		2		1		2		3		3		1		1		2		3		2		3

								Seismicity

								Type of Hospitals



								Assessment- Level 01		3																														3		3		3

								Assessment- Level 02		3				3												3				3		3		3		3		3

								Assessment- Level 03				3				3		3		3		3		3				3



								Ref. Code

								General Detail No.

								Calculation Sheet

								Specific Detail No























Sheet11



														Database of 
Non-Structural Elements in Hospitals (Ver. 00)



																																								December 16, 2021



						Critical Lifeline Systems								Coding								Arcitecture Components								Coding						Medical Equipments								Coding

						1		Medical Gas System						M01		to		M13				1 Exterior Walls Components								A01						1 Equipment in Operating Room and Recovery Room

						2		Medical Vacuum Sysytem						V01		to		V06				2 Façade								A02						2 Radiological Equipment & Support Devices

						3		Water Supply Sysyem						W01		to		W11				3 Canopy								A03						3 Laboratory Equipment

						4		Sewer Collecting  Sysytem						S01		to		S07				4 Chimney								A04						4 Medical Equipment in Sterilization Units

						5		HVAC System						H01		to		H20				4 Heavy Partitions								A05						5 Equipment and Other Support Devices in Nuclear Medicine Department and
Radiation Therapy Units

						6		Fuel Storage System						FL01		to		FL07				5 Light Partitions								A06						6 Medical Equipment in Pharmacy Departments

						7		Fire detection & Protection Systems						F01		to		F10				6 Glazed Partitions								A07						7 Medical equipment in emergency services unit

						8		Electrical System						E01		to		E12				7 False Ceiling								A08						8 Medical equipment in intensive or intermediate care unit

						9		Lightning Arrester system						L01		to		L02				8 Flase Floor								A09

						10		CCTV (Closed Circuit Television)						CC01		to		CC05				9 Stairs								A10

						11		Master Clock Sysytem						CL01		to		CL04				10 Parapets & Appendag								A11

						12		Server Room						S01		to		S04				11 File Cabinets & Bookcases								A12

						13		Communication Systems						CM01		to		CM12				12 Perimeter walls and fencing								A13

						14		Waste Management Systems						W01		to		W04				13 Other architectural elements, including emergency signs								A14

















































image1.png



image2.jpeg



image3.png



image4.png



image5.png



image6.png



image7.png



image8.jpeg



image9.png



image10.jpeg





یدوره آموزشی طراحی و ارزیابی لرزه اي سیستم گاز طب

مهندس محمد میرهاشمی 

Tuesday, May 31, 2022 9

بیمعرفی سیستم گاز ط-1

وپشتیبانیهايبخشترینمهموترینحساسجزءدرمانیمراکزوهابیمارستاندرطبیگازهايواحد

ومالیجانیناپذیرجبرانخساراتبخشاینعملکرددرنقصهرگونهکهنحويبهشودمیمحسوبدرمانی

.داشتخواهددنبالبه

کهباشدمی)مکش(خلاَسیستمونیتروکسایدفشرده،هواي،کریناکسیددياکسیژن،شاملطبیگازهاي

.باشدمیاکسیژنآنهاترینپرمصرفومهمترین
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Flow Diagram of Medical Gas 
System

بیمعرفی سیستم گاز ط-1

یتولید و پشتیبان

توزیع

مصرف کننده ها
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بیشناخت اجزا سیستم گاز ط-2

یتولید و پشتیبان

توزیع

مصرف کننده ها

ايجزء غیر سازه

M01کمپرسور

M02خشک کن

M03منبع تنظیم کننده فشار

M04 مخازن تولید کننده اکسیژن

M05منبع ذخیره اکسیژن

M06 لوله مسی

M07 اتاق مانیفولد

M08جعبه شیر آلات تنظیم کننده در ایستگاه پرستاري

M09کنسول بالاي سر بیمار

M10سلیندرهاي گاز

M11.1 خم لوله –اتصالات لوله

M11.2 اتصال لوله به تجهیز-اتصالات

M11.3تقاطع لوله با درز انقطاع

M12 هوا به کمپرسور اگزاستداکتاتصال
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با تشکر از توجه شما 

محمد میرهاشمی
09122052839
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