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Abstract 
Till now a lot of studies has been performed to increase the efficiency of tunnel blasting. Nevertheless there are

still uncertainties of input parameter to determine the specific charge. In order to solve this problem, the rock

types and the charges of 17 road tunnel sites were analyzed.  As a result of these analyses an empirical formula

depending on rock type and charge was developed.  Through this formula rational tunnel blasting will be designed

by quantitative method rather than by assumption.
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ਃ૑
ఠօߊ౵੄ ബਯࢿਸ ֫੉ӝ ਤೞৈ ૑Әө૑ ݆਷ োҳо ੉ܖযઉ Ӓ۞ա .׮৳ ݄࢚ ఠօߊ౵ ী҅ࢸ ੸ਊೡ о੢ ӝࠄ੉

חغ ׼ਤ୓੸ױ ಩ড۝ਸ ੿۝੸ਵ۽ ࢑੿ೞӝীח ই૒ ੑ۱߸ࣻ ੿੉ࢶ ഐೞৈݽ য۰਍ प੿੉׮. ੉৬ э਷ Ӕࠄ੸ੋ ઁޙ

੼ਸ ೧Ѿೞӝ ਤ೧ 17ѐࣗ੄ ఠօ۽ب അ੢ীࢲ ঐઙ ߂ ҷ଱ಁఢ߹ ػਊࢎ ಩ড۝ਸ ઑࢎ ೞৈࢳ࠙ ঐઙҗ ঐ١߈әਸ хউೠ

ҙ҅धਸ ੉ .׮୹ೞ৓ب ҙ҅धਵ۽ о੿ח׮ࠁ അ੢ पਊࢿਸ ղನೠ ੿۝੸ੋ ఠօߊ౵ о҅ࢸ ੉ܖয ૕ ࣻ ੓ਸ Ѫ੉׮. 

઱ਃয:ఠօߊ౵, ੿۝੸ࢸ ,̔ ੑ ۱߸ ,ࣻ ঐ١߈ә, ױਤ୓੸׼ ಩ড۝
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ۿࢲ .1

ఠօঐҷ଱ਸਤೠߊ౵חӒ؀࢚੉חغҷ଱ݶױ੄

௼ӝী ۄٮ ૑݅ܰ׮ ۽੸ਵ߈ੌ ݶ੗ਬੌױ Ҋۄ౵ߊ

ೡ ࣻ ੓׮. ੉৬ э਷ ݶ੗ਬੌױ ౵੄ߊ ബਯࢿਸ ֫੉

ӝਤೞৈഅ੢ӝࣿ੗ٜ੄Ր੐হחোҳݻݻۿޛח೟

੗੄ োҳѾҗо ҊغҊࠁ ੓׮.(Ҋ۰ചড઱धഥࢎ,

2000; ೠҴ૑߈ҕ೟ഥ, 2001; ೠҴചড઱धഥ2000 ,ࢎ)

Ӓ۞ա ݄࢚ ఠօߊ౵ ী҅ࢸ ੸ਊೡ о੢ ӝࠄ੉ חغ

׼ਤ୓੸ױ ೙ਃೠ ಩ড۝ਸ ੿۝੸ਵ۽ ࢑੿ೞӝীח

 .׮ഐೞৈয۰਍प੿੉ݽ੿੉ࢶࣻ߸۱ੑ

੉۠ ੉ਬ۽ ࠄ োҳীחࢲ ૑Әө૑ ࣗѐػ ড۝࢑੿

੉ۿध(ೠҴ૑߈ҕ೟ഥ, 2001; Langefors & Kihlstrom,

1997; Kim, 1986)١ਸ੤Ѩషೣҗزदী਋ܻա17ۄѐ

ࣗ੄ 2ରࢶ ఠօ۽ب അ੢ীࢲ ঐҷ଱ ҕࢎӝр উز ঐ

ઙ਷ ۿޛ ҷ଱؀࢚ ૑߈੄ RMR ੄ܳ޷ ࠗৈೠ ಁఢ߹

पઁ ػਊࢎ ಩ড۝ਸ ઑࢳ࠙·ࢎೞ৓׮. ੉੄ Ѿҗ۽

RMRч੉ ղನػ ঐઙ߹ ੸੿ ׼ਤ୓੸ױ ੢ড۝ ࢑੿

धਸઁदೣਵࢲ۽അ੢ী۽߄੸ਊೡࣻ੓ߊח౵ಁఢ

 .׮ীӝৈ௏੗ೠ҅ࢸ

2. ড۝࢑੿੉ۿध੄੤Ѩష

ఠօߊ౵ ࢲী҅ࢸ ઱۽ חغਊࢎ ੉ۿ੸ ੢ড۝ ࢑੿

ध਷ W.S.Kim ߂ Stig O. Olofsson ࢎ߅о ઁউೠ ध

(Albert & Zacharias, 1972; Gustafsson, 1973)੉૑݅

੉ٜ धী ೙ਃೠ input ੗ܐо ഛೞৈݺࠛ ੗੄҅ࢸ ઱

ҙ੸ѐ֛੉ઙઙѐੑؽীۄٮഅ੢੄੸ਊࢿҗݣחয

૑ח ҃਋о ੓׮. ঐҷ଱ ࢲ౵ীߊ ؼਊࢎ ಩ড۝੄ Ѿ

੿઺ о੢ ௾ חࣻ߸ ҷ଱؀࢚ ૑߈੄ ౠࢿ੉ۄ ೞѷ׮.

੉ٜ ध઺ীࢲ ҷ଱؀࢚ ૑߈ౠࢿ ૊ ঐܳࣻ҅ࢳ ೞࣁ࢚

ѱҊ۰ೠध਷੹੗ীࣘೞҊ੉੄ױਤ୓੸ߊ1߂׼౵

.׮঻غ਺җэ੉ઁद׮಩ড۝࢑੿ध਷׼

L =   1 +
2     

·C·W·A                   (1)

C̀ ̀= ̀g̀·e·d                                                       (2)

∴L ̀=̀   1 +̀   2̀ ·g·e·d·W·A              (3)

ৈӝࢲ, L: 1ߊ౵׼಩ড۝

C: ಩౵҅ࣻ

1 +      
2

: ҷ଱ࣻ҅ݶױ

W: ൞ݎҷ૓੢

A: ҷ଱ݶױ੸

Ӓ۞ա ੉ ੉ۿध੄ ਃࣗੋ ঐࢳ೦۱҅ (ࣻg), ಩ডਤ۱

҅ (ࣻe), ੹࢝҅ (ࣻd), ҷ଱ࣻ҅ݶױ઺ о੢ ௾ ߸ࣻо غ

੄ࢳঐח ೦۱҅ࣻחঐઙী पחয੓غܨ࠙݅ࢲۄٮ

੿੉׮. पઁ૑࢚߈కزחઙ੄ঐࢳ੉بۄঐ߈੄RMR

١әী ۄٮ חغਊࢎ ಩ড۝੉ بীܴ׮ ࠛҳೞҊ ੿ࠁ

ೡ ࣻ ੓ח חࣻ҅ ൚ೠ޷ प੿੉׮. അ੤ ౵ীߊ ח஖޷

пਃࣗ߂ѐࢶ੄ৈ૑о੓ઁޙח੼਷׮਺җэ׮. 

2.1 ঐࢳ੄ ೦۱҅ࣻ (g)

ঐࢳਸߊ౵ೡࢤٸӝח੷೦ীחঐࢳ੄҃ب৬ঐࢳ

੄ ੉ࢿੋ ੓ߊ .׮౵੘সী ੓যࢲ ୌҕী ೧׼ೞח ੷

೦੉ ঐࢳ੄ ౵ೡߊ ,੉Ҋب҃ ٸ ੷೦੉ ঐࢳ੄ ੉ࢿੋ

৘ܳ .׮ ݶٜ ੼౸ঐ਷ оب҃ ੸ਵ۽޲ ୌҕೞӝо औ

૑݅ ੉ࢿੋ Ү੸࠺ ௼۽޲ ౵оߊ ੜ ૑غ ঋ؀߈ .׮ח

۽ ӏঐ੉ա ঐ਷ࢎ оب҃ ௼۽޲ ୌҕೞӝח য۵૑݅

੉ࢿੋ ੸য ౵оߊ ੜ ചъঐ਷ .׮ػ ৬ب҃ ੉ࢿੋ ௼

݆بਊ۝ࢎदр੉݆੉ѦܻҊ಩ড੄ؘחୌҕೞ۽޲

ই૓׮. ੉2о૑ౠࢿਸ೤ೞৈ೦۱҅ࣻۄೠ׮. ੌ ੸߈

ਵ۽ Aoyama, Lares, Mori ١੄ ঐࢳ ೦۱҅ࣻо ੓ח

A

W

A

W

A

W

(  ̀    )

( ̀     )

( ̀     )
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ؘTable 1਷H. Lares৬Aoyama੄೦۱҅ࣻ੉׮. അ੤

Lares੄ ঐࢳ ೦۱҅ࣻо ઱۽ ఠօ ঐҷ଱ ౵ীߊ ਊࢎ

૑݅غ ੉ ҅ࣻ ৉द ઙ੄ز ঐੌࢳ૑بۄ ೂച੿ب, ੺

ܻ੄௼ӝ߂੺ܻҵ੄ࣻ١੉޷Ҋ۰࢚ػక੉׮.   

2.2 ಩ড੄ ਤ۱҅ࣻ (e)

಩ড੄ਤ۱҅ࣻחযڃౠ੿ೠ಩ড૊, פ౟۽Ӗܻࣁ

ܽ60%ܳೣਬೠ઄ۄ౯׮੉ա݃੉౟ܳe=1۽ೞҊ, ੉

Ѫਸӝળਵ۽ೞৈఋ಩ডҗ੄಩۱ߊਸ࠺Үೞࣻ҅ח

ॄ۽ ചডઁઑഥࢎীࢲ ח಴೧ঠೞߊ ҅ࣻ੉׮. ಩ড੄

಩۱ߊਸ࠺Үೞৈ౸੿ೡחٸ಩ ,ࣘ ᑌীց૑, بݚ, ಩

ҭ঑۱ ١ਸ Ҋ۰೧ঠ ೞ૑݅ ۽੸ਵ߈ੌ ಩ড੄ ਤ۱҅

חࣻ ᑌীց૑ࠗ۽ఠ ࢑୹ೞҊ ੓׮. Table 2ח ਋ܻա

ਤ۱҅ࣻ١਷ই۽ਵࢿ಩ড੄ౠחغݒ౸ઑઁࢲীۄ

૒ݺदغ૑ঋҊ੓׮.(Ҋ۰ച೟઱धഥ2000 ,ࢎ; ೠҴ૑

(ҕ೟ഥ, 2001߈

2.3 ੹࢝҅ࣻ (d)

ҷ଱ೡঐࢳীୌҕೠറ಩ডਸ੢੹ೞҊ੗ਬݶоө

਍ ଃਵ۽ ੢ডغ૑ ঋח ࠼ ҳݨী ઙ੉ ,ޛ ,੼ష ,ېݽ

١ਸ ੹࢝۽ޛ ੹࢝ਸ .׮ਊೠࢎ ୽࠙൤ ೞݶ ಩ড੉ ಩

ೡߊ ٸ חೞࢤߊ Ҋৌоझо ఠࠗ۽౵ҕਵߊ ੸ѱ ઉࡅ

աо۽޲ ੸੿ೠ ಩ড۝ਵ۽ ௾ ಩౵ബҗܳ ঳ਸ ࣻ ੓

ࢲ۽ࣻ߸઺ਃೠחغী૒੽ҙ҅ߨ౵ߊח੹࢝҅ࣻ .׮

಩ড੄ ੢੹ܳب޻ ֫੉Ҋ ౵Ҧীց૑ܳ ౵Ҧೡ ઱߸ ঐ

+ېݽחࢲ۽ޛഅ੤੹࢝ .׮ೠب৉ೡח೧઱׳ী੹߈

Lares' value (A) Aoyama's value (B)
B/A

Rocks g Rocks kg/m3

Extra hard Quartzite 1.4 Extra hard Quartzite 3.26 2.33

Basalt 1.2 Hard Hornblend Quartzite 2.88 2.40

Hard Granite 1.1 Hard Granite 2.68 2.43

Gneiss 1.0 Granite 2.46 2.46

Gneiss, Granite 0.9 Granite 2.26 2.51

Gneiss 0.8 Diorite, Granite 2.08 2.60

Andesite 0.7 Gneiss 2.07 2.96

Hard sandstone 0.7 Andesite 1.80 2.57

Sandstone, limestone 0.5 Limestone 1.62 3.24

Sandstone, shale 0.4 Sandstone 1.44 3.60

Limestone, Soft sandstone 0.4 Clayslate 1.33 3.33

Shale 0.3 Tuff 1.26 4.20

Table 1. Comparison of Lares' and Aoyama's rock coefficients for various rocks

Explosives Specificgravity Mortar test Gas volume Detonating heat Detonating velocity
(g/cc) (%) (ℓ/kg) (Kcal/kg) (m/sec)

Dynamite-1 1.3∼1.5 170 880 1,152 6,100

Dynamite-2 1.4∼1.6 175 890 1,230 6,700

Emulsion-1 1.1∼1.2 120 826 880 5,700

Emulsion-2 1.2∼1.3 135 736 1,100 5,700

Finex-1 1.0 - 640 650 4,400

Finex-2 1.0 - 740 920 3,900

Table 2. Properties of the domestic explosives 
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੼ష੄੹࢝ޛਸ઱ࢎ۽ਊೞҊ੓ਵݴ৮੹൤੹࢝҃ػ

਋ܳ d=1۽ ೞҊ ੓׮. Ӓ ৻੄ ৈ۞о૑҃਋ח Table 3

җэ׮.    

2.4 ҷ଱ࣻ҅ݶױ

ҷ଱חࣻ҅ݶױ ఠօݶױ੸(A)җ ׼౵ߊ1 ൞ݎҷ૓੢

(W)ীҙ۲ݴغ, (1 + W/  A  )2 ਵ۽಴द׮ػ. ӒܻҊ૑

Әө૑ ҃೷ী ੄ೞݶ ׼ਤ୓੸ױ ೙ਃೠ ಩ড۝਷ ఠօ

੄ ੸੉ݶױ ૐоೡ ۾ࣻ хࣗೞա যו ੸ݶױ ੉࢚੉

ঌ۰۽Ѫਵח಩ড۝੄߸ചоѢ੄হ׼ਤ୓੸ױݶغ

૑Ҋ ੓׮.(Albert & Zacharias, 1972; Gustafsson,

1973)

Fig 1ীࢲ ঐҷ଱दࢎ ఠօ੄ ੸җݶױ ਊࢎ ಩ড۝

җ੄ ҙ҅ܳ ݶࠁ ఠօݶױ੸ ড 10 m2 ੉࢚ חٸੌ ױ

ਤ୓੸׼ ಩ড۝੄ ߸ചח Ѣ੄ হ਺ਸ ঌ ࣻ ੓2 .׮ର

ࢶ ఠօ੄۽ب ҃਋ ੉ ׮ࠁ ߓ8∽5 ੉࢚ ௾ ۽ਵݶױ

ҷ଱۽޲غ ҷ଱ݶױ ҅ࣻ੄ ৔ೱ਷ Ѣ੄ হ਺ਸ ഛੋ

ೡ ࣻ ੓׮.  

3. ঐઙ߂RMR١ә߹࠺੢ড۝ઑࢎ

17ৈѐࣗ੄ 2ରࢶ ఠօ۽ب അ੢ীࢲ ఠօҷ૓द ঐઙ

߹, RMR١ә߹ ׼౵ߊ1 ಩ড ਊ۝ਸࢎ 3֙ উز ઑࢎೞ

৓׮. ઑߨߑࢎ਷ ౵Ѿҗоߊ নഐ೮ਸ ٸ п ҷ૓؀࢚

ঐઙ߹, ҷ଱ݶױ੸, ୌҕ੢, RMR ١ਸ ӝࠄਵ۽ ೞৈ

୨ࢎਊ಩ড۝ਸઑࢎೞ৓ਵݴ੉ࠗ۽ఠपઁࢎਊױػ

ਤ୓੸׼಩ড۝ਸҳೞ৓׮. ఠօ߹ҙా੉੉ܖয૕ٸ

ө૑੄ ઑࢎ੗ܳܐ ా҅୊ܻೠ Ѿҗח Table 4৬ э׮.

п ಁఢ߹ ҷ଱ߨߑ਷ Ⅰ∼Ⅲಁఢ੄ ҃਋ח ੹ݶױਵ۽

Ӓ ੉ೞ੄ ಁఢ਷ ࢚ೞ ۽ਵݶױ߈ ೞ৓ژ .׮ೠ ׼౵ߊ1

ҷ૓੢਷Ⅰ∼Ⅱಁఢ3.5 m, Ⅲಁఢ2.0 m, Ⅳಁఢ1.5 m,

Ⅴಁఢ 1.2 m۽ ҅ദغ঻ਵݴ, ੉ٸ ҷ଱ݶױ਷ ੹ݶױ

੄҃਋92 m2 ੄҃਋58 m2ݶױ߈࢚ࠗ ੿ب৓׮.

4. Ѿҗ࠙ Ҋ଴߂ࢳ

ઑ؀࢚ࢎ੄ ఠօ਷ ઱۽ ࢑ঈ૑৉ਵࢲ۽ ׼౵ߊ1 ҷ૓

੢੉ 1.2∼3.5 m ө૑੄ ੢ҷ૓੢җ ҷ଱؀࢚ ঐઙ੉ ઱

۽ ചъঐ ߂ ചъঐ૕ ಞ݃ঐী ࣘೞ۽޲ ઄ۄ౯׮੉ա

݃੉౟ חژ ಩۱੉ ъೠ ীݣઊ ಩ডਸ ਊೞҊࢎ ੓঻

੹࢝਷ .׮ ౵ബਯਸߊ ୭؀ೠ ֫੉ӝ ਤೞৈ ੼ష৬ ݽ

 .׮੹࢝ೞ৓۽੄ഒച੤ې

Fig 2੄ ҃਋ח 7ѐࣗ ചъঐ૕ ఠօ۽ب അ੢ীࢲ ઑ

റࢎ ా҅୊ܻػ RMR١ә߹ ػਊࢎ ׼ਤ୓੸ױ ಩ড۝
Fig 1. Relationship between cross-section area and

specific charge 

Status of tamping Degree of tamping

Very deep complete tamping d=1

loaded hole incomplete tamping 1.0<d<1.25

no tamping d=1.25

Loaded hole mudcapping d=1.5

no mudcapping d=2.0

External generally 2.0<d<4.5

loading special case d=9

Table 3. Relationship between tamping status and
degree of tamping
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Fig 2. Relationship between RMR and specific
charge on granite 

Fig 3. Relationship between RMR and specific
charge on gneiss   

Tunnel Name Rock Type Pattern-Ⅰ Pattern-Ⅱ Pattern-Ⅲ Pattern-Ⅳ Pattern-Ⅴ

(RMR/SC) (RMR/SC) (RMR/SC) (RMR/SC) (RMR/SC)

Kyeong An 85/1.37 67/1.19 50/0.90 32/0.72 18/0.65

Ju Chon 81/1.32 70/1.16 55/1.10 37/0.73 15/0.67

Go Gun 85/1.36 67/1.19 50/1.06 32/0.68 18/0.58

Won Ju Granite 81/1.20 69/1.20 55/0.95 37/0.72 15/0.57

Nam Myeon 85/1.34 67/1.17 50/0.97 32/0.78 18/0.65

Eul Jin 82/1.22 71/1.20 55/0.98 37/0.80 15/0.69

` Dong Hea 84/1.35 72/1.23 55/0.95 37/0.72 18/0.63

Bo Eun 83/1.25 66/1.10 50/0.95 32/0.75 15/0.63

Hyun Dong 81/1.21 69/1.02 55/0.91 37/0.75 15/0.63

Go Lyeong 84/1.25 67/1.10 50/0.95 32/0.75 18/0.65

Yea San Gneiss 81/1.21 69/1.02 55/0.91 37/0.75 15/0.63

Gang Chon 83/1.25 67/1.10 50/0.95 32/0.75 18/0.65

Beag Yang 81/1.21 70/1.02 55/0.91 37/0.75 15/0.63

Ha Ga 85/1.25 66/1.10 50/0.95 32/0.75 18/0.65

Hong Seong 85/1.12 66/0.99 51/0.85 33/0.69 17/0.64

Young Gwang-Ⅰ Sandstone 81/1.09 69/0.91 55/0.82 37/0.75 15/0.63

Young Gwang-Ⅱ 83/1.09 71/0.94 53/0.85 33/0.71 18/0.65

Table 4. Research data of RMR and specific charge in several road tunnels

SC:Specific Charge (kg/m3) 

Fig 5. Relationship between RMR and specific
charge on three rock types  

Fig 4. Relationship between RMR and specific
charge on sandstone  
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੄ҙ҅੉׮. Fig 3਷7ѐࣗ੄ചъঐ૕ಞ݃ঐ۽بఠօ

അ੢ীࢲ ઑػࢎ RMRҗ ੢ড۝੄࠺ ҙ҅੉Ҋ Fig 4ח

؀࢚ঐ߈੉ ঐੋࢎ ఠօ۽ب ঐҷ଱ ౵അ੢੄ߊ ઑࢎ ࠙

੉ .׮੉ܐ੗ࢳ Ѿҗࢳ࠙ п ঐઙ੄ RMR ਃࣗܳ хউೠ

ҙ҅ध਷ചъঐ੄҃਋L(kg/m3) = 0.011RMR + 0.419,

ಞ݃ঐ੄ ҃਋ L(kg/m3) = 0.009RMR + 0.471, ࢎঐ੄

҃਋L(kg/m3) = 0.007RMR + 0.501੄ҙ҅धਸب୹ೡ

ࣻ੓঻׮. 

Fig 5חചъঐ, ചъঐ૕ಞ݃ঐࢎ߂ঐ૑߈ਸо૓

ఠօ੄ ঐҷ଱ ࢲ౵ীߊ RMRҗ ׼ਤ୓੸ױ ಩ড۝җ੄

ҙ҅੉ز .׮ઙ੄ ঐઙ੉بۄ ೂച੿ب, ੺ܻрѺ ߂ ੺

ܻҵ੄ ࣻܳ ನೣೠ RMRч੉ ծই૗ী ۄٮ ਤ୓੸ױ

׼ ಩ড۝੉ ੸য૑ח ҃ೱਸ աఋղҊ ੓ژ .׮ೠ ঐࢳ

੄ ࢿੋ ,ب҃ ١੉ Ҋ׮֫ ೞח ঐઙ ૊ ചъঐ ߂ ചъ

ঐ૕ ಞ݃ঐ੄ ҃਋ח ࢚؀੸ਵ۽ ೦۱҅ࣻо ծ਷ ঐࢎ

ী࠺ೞৈױਤ୓੸׼಩ড۝੉݆਺ਸঌࣻ੓׮. 

5. Ѿۿ

ࠄ োҳח ఠօߊ౵ߨ҅ࢸ ѐࢶ੄ ੌജਵ۽ ୨ 17ѐࣗ

੄ ఠօ۽ب അ੢ীࢲ ঐࢳ੄ ઙܨ ߂ RMR١әী ܲٮ

׼౵ߊ1 ػਊࢎ ׼ਤ୓੸ױ ಩ড۝җ ౵Ѿҗߊ ١ਸ ઑ

ղઓ੤ࢳ৬э੉ঐ߄ӒѾҗੜঌ۰૓ .׮ೞ৓ࢳ࠙ࢎ

ೞחпઙࠛোࣘݶ, ъب, ҃ োب, ੋ ۽নೠର੉׮١ࢿ

ੋೞৈ ఠօҷ૓द חغ࠺ࣗ ಩ড۝਷ ೠ׼࢚ ର੉ܳ ࠁ

੉Ҋ ੓঻׮. ੉۠ ਃࣗ ١ਸ ੿۝੸ਵ۽ Ҋ۰ೡ ࣻ ੓ب

 .׮ਸઁदೞҊ੗ೠۿ਺җэ਷Ѿ׮ೞӝਤ೧۾

1) ਋ܻաۄఠօҷ଱അ੢ীࣻ׮ࢲ୹അغয૑חঐઙ

ੋ ചъঐ, ಞ݃ঐ, ࢎঐਸ ౵ೞӝߊ ਤ೧ RMRੋ ੗

ܳҊ۰ೠ੸੿1ߊ౵׼಩ড۝࢑੿धਸ୶ୌೠ׮.

ചъঐ੄҃਋: 

Ltotal = (0.011RMR + 0.419) ×e ×d ×W ×A 

ಞ݃ঐ੄҃਋: 

Ltotal = (0.009RMR + 0.471) ×e ×d ×W ×A 

 :ঐ੄҃਋ࢎ

Ltotal = (0.007RMR + 0.501) ×e ×d ×W ×A 

2)ঐࢳ੄೦۱҅ࣻо֫਷ঐࢳ਷ծ਷ঐࢳী࠺ೞৈ

੄ঐઙܨ೙ਃೠ಩ড۝੉݆Ҋ, э਷ઙ׼ਤ୓੸ױ

੉ݶۄ ೂച੿ب, ੺ܻрѺ ߂ ੺ܻҵ੄ ࣻܳ ನೣೠ

RMRч੉ ழ૑ݶ ழ૕ࣻ۾ ׼ਤ୓੸ױ ಩ড۝੉ ݆

ই૑ח ҃ೱਸ ੉ܖҊ ੓׮. ੉۠ ੉ਬ۽ ࢲী࢚҅ࢸ

಩׼ਤ୓੸ױ߹ఢಁ߂ঐઙחҊ੓غਊࢎपઁب

ড۝ਸхউೠ੿۝੸҅ࢸо੉ܖযઉঠೡѪ੉׮.  
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