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 تسى الله انزحمٍ انزحٍى  

 أيا تعد0 ,الحًد لله ًانصلاج ًانسلاو عهى رسٌل الله

فيذا كراب يٍ سهسهح كرة أسيعد انعًم عهٍيا في انفترج انقاديح ًانتي تخرص تانركهى عٍ أَظًح يكافحح الحزٌق الأكثز 

 .اَرشارا في الدشارٌع في ينطقرنا

 .2013 الاصدار  NFPA 13  الدعهٌياخ يٍ .. ًفي ىذا انكراب كاَد  NFPAالدصدر الأساسً نهًعهٌياخ ىً يٍ الدزجع 

يٍ ييندسٍنا انذٌٍ لاحظد عهٍيى كثزج الاىرًاو تالجاَة انعًهً ًإغفال  زٌقالح يكافحح ذقزٌة عهى ًالذدف يٍ ىذه انسهسهح

الأيز انذي سٍؤدي يع يزًر انٌقد إلى ظعف في الدعهٌياخ ًعندىا سٍصثح الديندص عثارج عٍ يشزف يٍ دًٌ  ,كثير نهجاَة انعهًً

 ممٍشاخ ىندسٍح.

ًالدعهٌياخ الدٌجٌدج في ىذا الجشء ىً عثارج عٍ ذزجمح يٍ  ,ىذه انسهسحىذا يا َُصحد تو يٍ عدو ذزك انقزاءج ًىذا يا أحاًل إٌصانو عبر 

ًعهٍو فأَني أقدو دعٌج لأصحاب الخبرج نرنقٍح ىذه  ,يجد انقارئ تعط َقاط الخهم في انعثارج ًكٍفٍح عزظيا ربمانذا  ,انهغح الاَكهٍشٌح

 الدعهٌياخ نرصثح أكثز ًظٌحاً ًدقح.

 ًالله الدٌفق الذادي لا إنو إلا ىٌ عهٍو ذٌكهد ًإنٍو أٍَة. ,ٍطاٌ ًيا كاٌ يٍ صحح فًٍ الله ًحدهىذا ًيا كاٌ يٍ خطأ فًني ًيٍ انش

 

 

 كرثو و/ رٌاض فاظم اننجار

 ىـ 22/22/1436                                                                                                                                                                                                                     

 و  2214/ 11/ 25                                                                                                                                                                                                                     
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 عمىمًات:أولا: 

ًإلاًؿاًدقممًتعدقؾهًفـا.42ًقممًتطلققًجمقعًؿمطؾلاتًاؾؽمابً

 (:Columns Within Rubber Tire Storageلأعمدة ضمن تخزين الإطارات المطاطًة )اثانًا: 

 لمًتؽنًفذهًالأعؿدةًمحؿقةًبمادةًؿؼاوؿةًؾؾورقق,ًعـدًذؾكًيجبًالحؿاقةًوػؼاًلداًقؾي:ذاًإ -1

 ًبًترؽقبًرذا ًجاـي ًواحدًقوجهًعؾىًجاـبًواحدًؿنًاؾعؿودًعـدًارتػاعًم,ًيج6ًمًإلى4.6ًًاؾمىزقنًؿنًارتػاع

 م.4.6ً

 ًم,ًوالاثـان4.6ًارتػاعًم,ًيجبًترؽقبًرذاذينًجاـلقين,ًالأولًفيًؼؿةًاؾعؿودًوالآخرًعـد6.1ًًىزقنًأؽنرًؿنًمؾاارتػاع

 ؿوجفانًعؾىًجاـبًؿنًاؾعؿود.

 اؾيؿاحًبحذفًرذاذاتًحماقةًالأعؿدةًؿنًالحياباتًالهقدروؾقؽقة.يجبً -2

 .1وحمقةًبرذاذاتًرػوف,ًػلاًداعيًؾمطلققًاؾلـدًً(fixed racks)ًاؾمىزقنًضؿنًرػوفًتخزقنًثابمةعـدً -3

 .1ؿيهؾةًلحؿاقةًالإراراتًالدطارقةًػلاًداعيًؾمطلققًاؾلـدCMSAًًأوESFRًًاذاتًترؽقبًرذعـدً -4

أنًتؽونًؽؿقةًالداءًؽاػقةًؾمزوقدًاؾؽناػةًاؾلازؿةًلدياحةًاؾمطلققًالدطؾوبةًؿضاػاًلهاًبـودًؾؾرغوةًعاؾقةًاؾمؿددًوًرذاذاتًيجبً -5

ًعـدًادمعؿالهؿا.ًرػوفًاؾمىزقن

 إمداد الماء: ثالجا:

ًأنًتؽونًؽؿقةًالداءًحيبًالخقاراتًاؾماؾقة:يجبً

يجبًوً(ًوذؾكًبالإضاػةًإلىًحاجةًاؾرذاذاتًوـظامًاؾرغوة.hose streamsؿنًأجلً)gpmً 750لاًتؼلًعنًؽؿقةً -1

 داعات.3ًاءًؼادراًعؾىًتزوقدًاؾؽؿقةًالدطؾوبةًلددةًزؿـقةًلاًتؼلًعنًأنًقؽونًؿصدرًالد

وؿدةgpmًً 250ؾكنًتؽونhose streamًًلدمطؾلاتًًم,ًيجبًاؾيؿاح1.5ًحالًاؾمىزقنًعؾىًالأرضًبارتػاعًحمىًفيً -2

 الإؿدادًلاًتؼلًعنًداعمين.

 ..and 18.4(d) (c)18.4,ًػإنًالددةًاؾزؿـقةًدمؽونًحيبًالجدولCMSAًوESFRًًأـظؿةًرذاذاتًفيً -3

 (:Ceiling Systemsأنظمة الشقف ) رابعا:

ًوؿـطؼةًاؾمشغقلًحيبًواحدًمماًقؾي:ًأنًقؽونًإرلاقًاؾرذا يجبً

 (.standard sprayؾؾرذاذاتًاؾؼقادقةً)ًTable 18.4(a) or Table 18.4(b)الجداولً -1

 .CMSAؾؾرذاذاتًًTable 18.4(c) ًالجدول -2

ً.ESFRؾؾرذاذاتًًTable 18.4(d) ًالجدول -3

ً

ً

ً
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 رشاشات رفىف التخزين لحماية الإطارات المطاطًة: متطلبات نظام خامشا:

مًوالدمعؾقًبحؿاقةًاؾللادمقكًوالدطاطًالدىزـةًفيًرػوف,ًإلاًؿاًدقمNFPAًؿن17ًًاؾترؽقبًحيبًؿمطؾلاتًاؾػصلًدقؽونً -1

 .4إلى2ًًؿنًًتعدقؾهًفيًاؾلـود

 مًؽودًأؼصى.2.4ًرذاذاتًاؾرػوفًتلاعدً -2

واحدًفيًًيمويؿذؾكًػؼطًعـدًترؽقبًورذا ًفقدروؾقؽقا12ًًرذاذاتًاؾرػوفًؾؾؿاءًدميمـدًإلىًاؾمشغقلًالآـيًلأبعدًحاجةً -3

 اؾرػوف.

ً(.psi 30بارً)2.1ًتشغقلًرذاذاتًاؾرػوفًلاًقؼلًعنًضغطً -4

 تخفًض كجافة الإطلاق: سادسا:

ً(a)18.4اؾؼقؿةًفيًالجدولًًـصفتخػقضًؽناػةًإرلاقًاؾرذاذاتًإلىً,ًقممNFPA 11ًترؽقبًـظامًرغوةًعاؾيًاؾمؿددًحيبًعـدً

ً,ًأقفؿاًأؽبر.gpm/ft2 (9.78 mm/min) 0.24أوًإلىً

 طزق تخزين الإطارات المطاطًة: سابعا:

 مًػقفاًربطًعدةًإراراتًؿعًبعضفمًاؾلعض.(:ًوفيًاؾمىزقنًبطرقؼةًقمBanded Tiresالدطوؼةً)الإراراتً -1

2- ً ً)اؾؼـاة ًً(:Horizontal Channelالأػؼقة ًقمهاوز ًؿـؼطع ًغير ًػراغ ًؿن1.5ًًأي ًأػؼقة ًبينًؿيموقات ًاؾطول ًفي م

 يًررقؼةًترتقبًأخرى.تشؽقلًؿنلًفذهًاؾؼـواتًباؾطلؾقاتًأوًبالأرػفًأوًبرػوفًاؾمىزقنًأوًأؽنًيم.ًالإراراتًالدىزـة

 :ًحيبًاؾشؽلًاؾماؾي:(Laced Tire Storageإراراتًمحؾيً)تخزقنً -3

ً

ً
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4- ً ً)تخزقن ًالدمـوع ًفيًً(:Miscellaneous Tire Storageالإرارات ًثاـوقا ًالدطارقة ًالإرارات ًتخزقن ًقؽون عـدؿا

,ًوبغضًاؾـظرًعنًررقؼةon-tread storage pilesً,ًوعؾى2ًم186ًادمعؿالًالدلـى,ًوؿياحةًاؾمىزقنًلاًتمهاوزً

 بفاًفي:اؾمىزقنًالديؿوحًػطرقًً(.the wheel holesمًفيًاتجاهًػموةًالإراراتً)7.6ًاؾمىزقن,ًلاًقمهاوزً

رػوفًً#م.1.5ًعؾىًاؾواؼفًبارتػاعًحمىًتخزقنًًعؾىًالأرضً#م.3.7ًًعؾىًالأرض,ًتخزقنًعؾىًالجاـبًبارتػاعًحمىًً#

ثابمةًًػردةؿرػوفًتخزقنًً#م.1.5ًًددةًثابمةًأوًؿمورؽةًعؾىًالجاـبًأوًعؾىًاؾواؼفًبارتػاعًحمىًتخزقنًؿزدوجةًأوًؿمع

ًم.1.5ًبارتػاعًحمى3ًًحيبًاؾلـدًً#م.3.7ًًأوًؿمورؽةًعؾىًالجاـبًأوًعؾىًاؾواؼفًبارتػاعًحمىً

ً:On-Side Tireًعؾىًالجاـبًاؾمىزقن -5

ً

 :On-Tread Tireًعؾىًاؾواؼفاؾمىزقنً -6

ً

ً

ً
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 (:Palletized Tire Storageباؾطلؾقاتً)اؾمىزقنً -7

ً(:Pyramid Tire Storageالهرؿيً)اؾمىزقنً -8

ً

 حيبًالأذؽالًاؾماؾقة:اؾمىزقنً -9

ً

ً

                       هذا ما تًشز إيزاده 



FIGURE A.3.9.4.9(a) Typical Open Portable Tire Rack

Unit.

FIGURE A.3.9.4.9(b) Typical Palletized Portable Tire

Rack Units.

76 in.
(1.9 m)
typical

33 in.
(0.8 m)

48 in.
(1.2 m)
typical

68 in.
(1.7 m)
typical

FIGURE A.3.9.4.9(c) Open Portable Tire Rack.

A

A  Load depth

B Load width

E  Storage height

F  Commodity

B

T

G

H

E

L

F

G Pallet

H  Rack depth

L  Longitudinal flue space

T  Transverse flue space

FIGURE A.3.9.4.9(d) Double-Row Fixed Tire Rack

Storage.

FIGURE A.3.9.4.9(e) Palletized Portable Tire Rack, On-

Side Storage Arrangement (Banded or Unbanded).



Table 18.4(a) Protection Criteria for Rubber Tire Storage Using Control Mode Density/Area Sprinklers

Piling Method Pile Height (ft)

Sprinkler Discharge Density
(gpm/ft2 over ft2)

(see Note 1)

Areas of Application (ft2)
(see Note 1)

Ordinary
Temperature

High
Temperature

(see Note 1)

(1) On-floor storage Up to 5 0.19 2000 2000
(a) Pyramid piles, on-side Over 5 to 12 0.30 2500 2500
(b) Other arrangements such that no horizontal

channels are formed (see Note 2)

Over 12 to 18 0.60 Not allowed 2500

(2) On-floor storage Up to 5 0.19 2000 2000
Tires, on-tread Over 5 to 12 0.30 2500 2500

(3) Palletized portable rack storage Up to 5 0.19 2000 2000
On-side or on-tread Over 5 to 20 See Table 18.4(b) — —

Over 20 to 30 0.30 plus high-expansion
foam

3000 3000

(4) Palletized portable rack storage, on-side Up to 5 0.19 2000 2000

Over 5 to 20 See Table 18.4(b) — —
Over 20 to 25 0.60 and Not allowed 5000

0.90 (see Note 3) or Not allowed 3000
0.75 with 1-hour fire-resistive

rating of roof and ceiling
assembly

Not allowed 4000

(5) Open portable rack storage, on-side or on-tread Up to 5 0.19 2000 2000

Over 5 to 12 0.60 5000 3000
Over 12 to 20 0.60 and Not allowed 5000

0.90 (see Note 3) or Not allowed 3000
0.30 plus high-expansion

foam
3000 3000

(continues)



Table 18.4(a) Continued

Piling Method Pile Height (ft)

Sprinkler Discharge Density
(gpm/ft2 over ft2)

(see Note 1)

Areas of Application (ft2)
(see Note 1)

Ordinary
Temperature

High
Temperature

(see Note 1)

(6) Open portable rack storage, laced Over 12 to 20 0.60 and Not allowed 5000

0.90 (see notes 3 and 5) Not allowed 3000

(7) Single-, double-, and multiple-row fixed rack
storage on pallets, on-side, or on-tread without
shelves

Up to 5 0.19 2000 2000

Over 5 to 20 See Table 18.4(b) or
0.40 plus one level in-rack

sprinklers or

3000 3000

0.30 plus high-expansion
foam

3000 3000

Over 20 to 30 0.30 plus high-expansion
foam

Not allowed 3000

(8) Single-, double-, and multiple-row fixed rack
storage without pallets or shelves, on-side or
on-tread

Up to 5 0.19 2000 2000
Over 5 to 12 0.60 5000 3000

0.40 plus one level in-rack
sprinklers

3000 3000

Over 12 to 20 0.60 and Not allowed 5000
0.90 (see Note 3) or Not allowed 3000

0.40 plus one level in-rack
sprinklers or

3000 3000

0.30 plus high-expansion
foam

3000 3000

Over 20 to 30 0.30 plus high-expansion
foam

Not allowed 3000

For SI units, 1 ft = 0.3048 m; 1 ft2 = 0.0929 m2; 1 gpm/ft2 = 40.746 mm/min.
Notes:
(1) Sprinkler discharge densities and areas of application are based on a maximum clearance to ceiling of
10 ft (3.1 m) with the maximum height of storage anticipated.
(2) Laced tires on-floor, vertical stacking on-side (typical truck tires), and off-road tires. Laced tires are not
stored to a significant height by this method due to the damage inflicted on the tire (i.e., bead).
(3) Water supply shall fulfill both requirements.
(4) Shelf storage of rubber tires shall be protected as solid rack shelving.
(5) This protection scheme is for use with K-16.8 (240) or larger control mode sprinklers only. Maximum
clearance to ceiling can be increased to 14 ft (4.25 m) with this scheme.

Table 18.4(b) Control Mode Density/Area Sprinklers System Density (gpm/ft2 over ft2) for
Palletized Portable Rack Storage and Fixed Rack Storage of Rubber Tires with Pallets Over
5 ft to 20 ft in Height

Storage Height
(ft)

Sprinkler Temperature

High Temperature Ordinary Temperature

>5 to 10 0.32/2000 0.32/2000
>10 to 12 0.39/2000 0.39/2600
>12 to14 0.45/2000 0.45/3200
>14 to 16 0.5/2300 0.5/3700
>16 to 18 0.55/2600 0.55/4400
>18 to 20 0.6/3000 0.6/5000



Table 18.4(c) Control Mode Specific Application (CMSA) Protection for Rubber Tires

Piling Method

Maximum
Storage Height

Maximum
Ceiling/Roof

Height

K-Factor
Type of
System

Number of
Sprinklers

Operating
Pressure

Hose Stream
Allowance

Water
Supply

Duration
(hours)ft m ft m

Rubber tire storage,
on-side or on-tread, in
palletized portable
racks, or open
portable racks, or
fixed racks without
solid shelves

25 7.6 32 9.8
11.2

(160) Wet 15
75 psi

(5.2 bar)
500 gpm

(1900 L/min) 3

25 7.6 32 9.8
16.8

(240) Wet 15
35 psi

(2.4 bar)
500 gpm

(1900 L/min) 3

Table 18.4(d) Early Suppression Fast-Response (ESFR) Sprinklers for Protection of Rubber Tires (see Note 1)

Piling Method Pile Height

Maximum
Building
Height

Nominal
K-factor Orientation

Number of
Sprinklers

Minimum
Operating
Pressure

(see Note 2)
Duration
(hours)

Hose Allowance

ft m psi bar gpm L/min

Rubber tire storage, on-side
or on-tread, in palletized
portable racks, open
portable racks, or fixed
racks without solid
shelves

Up to 25 ft (7.6 m) 30 9.1

14.0
(200)

Upright/
pendent

12
(see Note 2)

50 3.5 1 250 946

16.8
(240)

Upright/
pendent

12
(see Note 2)

35 2.4 1 250 946

22.4
(320)

Pendent 12
(see Note 2)

25 1.7 1 250 946

25.2
(360)

Pendent 12
(see Note 2)

15 1.0 1 250 946

Rubber tire storage,
on-side, in palletized
portable racks, open
portable racks, or fixed
racks without solid
shelves

Up to 25 ft (7.6 m) 35 10.7

14.0
(200)

Upright/
pendent

12
(see Note 2)

75 5.2 1 250 946

16.8
(240)

Pendent 12
(see Note 2)

52 3.6 1 250 946

22.4
(320)

Pendent 12
(see Note 2)

35 2.4 1 250 946

25.2
(360)

Pendent 12
(see Note 2)

25 1.7 1 250 946

On-tread, on-side, and
laced tires in open
portable steel racks or
palletized portable racks

Up to 25 ft (7.6 m) 30 9.1

14.0
(200)

Pendent 20
(see Notes 3 and 4)

75 5.2 3 500 1900

16.8
(240)

Pendent 20
(see Notes 3 and 4)

52 3.6

Rubber tire storage,
on-side, in palletized
portable racks

Up to 25 ft (7.6 m) 40 12.2 14.0
(200)

Pendent 12 75 5.2 1 250 946

16.8
(240)

Pendent 12 52 3.6

Rubber tire storage,
on-tread, or laced in
open portable steel racks

Up to 25 ft (7.6 m) 40 12.2 25.2
(360)

Pendent 12 40 2.8 1 250 946

On-tread, on-side, and
laced tires in open
portable steel racks or
palletized portable racks

Up to 30 ft (9.1 m) 40 12.2 25.2
(360)

Pendent 12 75 5.2 1 250 946

Notes:
(1) Wet systems only.
(2) The shape of the design area shall be in accordance with 14.4.3 and 14.4.4.
(3) Where used in this application, ESFR protection is expected to control rather than to suppress the fire.
(4) The design area shall consist of the most hydraulically demanding area of 20 sprinklers, consisting of five
sprinklers on each of four branch lines. The design shall include a minimum operating area of 1600 ft2

(149 m2).
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