
รายงานการวิเคราะหผลกระทบส่ิงแวดลอม 

โครงการเดอะนิช ไอดี พระราม 2 เฟส 1 

รายงานฉบับสมบูรณ (ภาคผนวก) 

 

 

การมอบอํานาจ 

       เจาของโครงการไดมอบอํานาจใหบริษัท พาโนรามา คอนซัลแทนส จํากัด 

       เปนผูดําเนินการเสนอรายงาน ดังหนงัสอืมอบอํานาจที่แนบ 

 
เจาของโครงการมิไดมีการมอบอํานาจแตอยางใด 

                              รายงานการวเิคราะหผลกระทบสิ่งแวดลอม 

 

ช่ือโครงการ โครงการเดอะนิช ไอดี พระราม 2 เฟส 1 

    

ที่ตัง้โครงการ ถนนพระรามที่ 2 แขวงบางมด เขตจอมทอง กรุงเทพมหานคร 

 

เจาของโครงการ บริษัท เสนาดีเวลลอปเมนท จํากัด (มหาชน)  

 

ที่อยู 524 ถนนรัชดาภิเษก แขวงสามเสนนอก เขตหวยขวาง 

กรุงเทพมหานคร 

ตุลาคม  2556 

 

 

จดัทําโดย 
 
 

บริษัท พาโนรามา คอนซัลแทนส จํากัด 
 

ที่อยู : 122/7 ถนนนนทรี ซอยนาคสุวรรณ แขวงชองนนทรี  

         เขตยานนาวา กรุงเทพฯ 

โทร.   0-2681-6669   โทรสาร.  0-2681-6662 
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ภาคผนวก 



  

ภาคผนวกภาคผนวก  กก..  
เอกสารของโครงการและ 

เอกสารจากหน่วยงานราชการที่เกีย่วข้อง 



  

ภาคผนวก กภาคผนวก ก..11  
เอกสารเกี่ยวกับทีด่นิของโครงการ 

 

- สําเนาโฉนดทีด่ินโครงการ 
- สําเนาโฉนดทีด่ินทีต่กอยูใ่นบังคับภาระจํายอมของ 

ที่ดินโครงการ และใบอนุญาตก่อสร้างสะพาน 
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รายการคํานวณพื้นทีอ่าคาร 
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('fl11P11t A,B,C) 
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'a'1!in1'a'lhu'Jtu'a'::'ll'I.JU~'Lh 

11!1~~Ltl!1111 tm~m1 

'111~11~n!l1M!l, "l'fl111nl1Ut~. ~~ 8 -fu ~1\J~\J 3 '111~11 (mrm A.B,C) 

1. 'i!l1fl1~ A 

'111~11 A lh~n'flU~~!J 

• 1X!l~'ll111~nmM'!! ~u~hiLiiu 35 ~>~uJ. ~1u~u :z 10 m.i~!J 
1.1 m1th~mrumnfhnru~1lolf 

• 11X~1\J~\J~~nmM'!Jitn.i~!l'li1N1X'fl~'ll111~nmM'!l ~\.!~ 35 ~HI. = 3 1'1\J 

11Xtl'hnru~1l-lf~11-lfu~~nmM'!! 200 l'im/~1.1/oi'u 

= (210 X 3 X 200/1 ,000) 

= 126.0 ~UJJ./1''W 

= 126.0 ~U.J-1.6\J 

2. 'i!l1fl1~ B 

mm1 u1~n!lu~~!l 

• 1X'1l~'J!111~n'fl1M!J ~u~hiLiiu 35 ~>~1.l-l. ~1u~u 2o3 wt.i~!J 
2.1 m1u1~J-11rumn_ijmru~11-lf 

• 11X~1\J~\J~~nmM'!11tn.b!l'll'fl~1X!l~'ll111~nmM'!! ~\.!~ 35 1>11.l-l. = 3 1'1\J 

11Xilimru~11-lf~11-lfu~~nmM'!! 200 i'i~>~1/~1.1/oi'u 

= (203 X 3 X 200/1 ,000) 

= 121.80 ~U.~./rJ'W 

" :. ilimru'll11-lf~l-l'll!l~ml'l11 s = 121.80 ~U.J-1.6\J 

3. 'i!l1fl1~ c 
!l11'111 u1~n!lu~~!l 

• 1XIl~'ll111~n!l1M!l ~u~hiLiiu 35 1>11.J-1. ~1\J~\j 203 wt.h!! 

• 1X'fl~'fl'ilnn1i\'~m!l 91\J~\j m.i~!l 
• • 111~~1!1'1l1 ~1\j~\j Wl.b!J 

• ~11!n~1\JU~h.JM<l 91\J~\j tn.b!J 

fl.2-2 
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3.1 mnh~mn.m1tilia.nruJ11ii 

• 11Xo;TW1"W~~ntl11i"ut1-ni1~'ll'fl·n~'fl-.l~~~nmli"~ ~1.1~ 35 ~n.J. = 3 ~1.1 
11Xili!-11t\JJ11ifiiTI-ll'U~~n'fl11i"~ 200 ii~t/~"IJ!-J"IJ 

• 11Xo;1mu0ii1XtJ-.l'fl'flm'hi1'-.1m~ 100 ~w-Ju 11XilimruJ11iiii1Vll'u0ii1X'fl-.l'fl'flnri1i1'-.1m~ 
20 ii~tmw'i'u 

• 11Xo;11.111.10ifilt~~1~J1 200 ~W'i'"W 11Xili~1ruJ11ifii1Vll'u0ifM~~1~J1 50 ii~t/~W'i'"W 

• 11Xo;11.111.1Yf!Jn-.11"Wlh~,;1mrnt 15 ~1.1 11Xili~1ruJ11ifi11Vll'u~um11.1 75 ii~ti~W'i'u 

= 

= 

(203 X 3 X 200/1 ,QQQ) + (1QQ X 20/1 ,QQQ) + (200 X 50/1 ,QQQ) + 

(15 X 75/1,000) 

121.80 + 2.0 + 10.0 + 1.125 <1U.~.61.1 

= 134.925 <1U.~./-J1J 

= 134.925 

= 126.0 + 121.80 + 134.925 = 382.725 <1U.~./-J1J 

382.725/15 <1U.~.61.1 

= 25.515 ~lJJ.J./~aJ. 

= 25.515 X 3 <1U.~./'ll~. 

= 76.545 ~1J.lJ./'1!lJ. 

• ·"" ~'J." .I d ~ ' 4. 'il11!1n1'ilA1'U'Jtu'\1111J'il:IJ1tu'U1 'li 1111:1J1J'il::b11'Yl'll'1l~bf1'il'1l~~'ll11tu'>1 

111111-.lbur~ubVI~ummruJ1ti~~t11ii,;)b\lumi1~~'ll.riru'l'lb~'fl"Vl1mmruJ1 

VlU'J~lj'll.riru'Yi (FIXTURE UNIT) 

i'l'J"Wl.jf1~<1 111fi11tl..!::: 

tlt:::~]'U1!1'1-.1 (FLUSH VALVE) 6 10 

ll-.lU1!\'1-.1 (FLUSH TANK) 3 5 

5 10 

3 5 

1 2 

2 4 

2 4 

8 

6 
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' . 
'VI:IJ1!Jb'VI111 ;nl~u~'ll.rlru'll 'VI!-11£Jfl~13J~1 lii'~bi'l'11Vlbbll~~~~mmrum~1-ifu1'VI'i'1l 

m~~::muJ1 LmmJLViuunu~::'VI~1~~'11.rlru'llliiwnil~nu . . ' 
'Vi~u ~'ll.rlru'llflh!Liil~::l.J 1~ LViuu b~u~ Iii'~ Li'l'lllil13J 1111n~-ih~ iilu 

~~~-~ (th::~J1~1~) 
~~~-~ (ti~J1!1'1~) 

' . 
Vilfllll1~:: (ti~::~u1~1~) 

• 
'1i1~~1~ij'1l (n'1lnu1) 

~mr~ 
• • 

~'1l~U1'Jl~ (ti~u1!1'1~) 
• 

'!i1~flf~ (n'1lnu1) 

• 
:. ~~3J'VIti~£1~'11JlllJ'Ilvl~'V13J~ = 

~~Uljflfli'l 

0 

0 

0 

0 

0 

616 

616 

630 

2 

2 

4 

2 

0 

0 

0 

(616 X 6) + (616 X 1) + (630 X 1) + 

(2 X 5) + (2 X 5) + (2 X 4) + (4 X 2) 

= 4,918 

= 133.51 i'lU.!-1./'l!!-1. 

• 
"11n1f'1l 1, 2, 3 LLi'l:: 4 1iilm!-i1llJU1L-if\j~~~ 133.51 i'lU.3J/'l!3J. 

' . ' 
1~iJ'llm~Vi~~1m~t1<11uu11wn~t!-i~~~~~1iilhh!'1lun~1 2 'l!!-i. = 267.02 i'lU.!-1. 

:. 'lim~ r:i.:lbnuJ,~,~~N!ho~futl~:;tl, tlf<J,1aJu<Jun~1 = 267.02 i'lU.lJ. 

• • '11U1 ~ rr ~ Lrl UU1Liii'~U'll '1l' '1l1 A1 ~jj m1lJ"j 240.0 i'lU.lJ . . . 
Q • '1JU1~tl~LrlU\hnu1<1!1',~1'11'1l,'1l1A1~ A lJm1lJ"j 50.0 li'lU.lJ. 

•• Q • '11U1~tl~ LrlU"IhD"I,l1.1!1'~m'11'1l~'1l1~1~ B lJm1lJ"j 50.0 li'lU .lJ. 
•• ~ • '11U1~r:i,bnuthnu1<111',m'll'il,mm~ c lJ~~1lJ"j 50.0 li'lU.lJ . 

. ·. mlJ11il~ti~LnuJ1~1~'1l,'ll'i\''1l'~'~~,,lJ~ 
= 240.0 + 50.0 + 50.0 + 50.0 li'lU.lJ. 

= 390.0 li'lU.lJ. > 267.02 li'lU.lJ. OK 
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1. JAPANESE INDUSTRIAL STANDARD, JIS A 3302 (1988) 

"ESTIMATION OF POPULATION FOR WASTE WATER PURIFIER OF BUILDINGS." 

• • 
"ih til rJ'Jjl-l'll'W LL~ ::tr ruJ.~1!J ~m?::m~ll1'i.ut'llliln'VI tJ. LL~::mmw'll ~" 1:1'1~~ 01 ~~ nl!i'1 LL u~'VI1~ 01 ~<l'11101~ . . ' 
U 1 L~£11!J'll'Wii 11-li'U~!J LLJ.lU 1 L {1'Vi~::m lil'1l'Wii1~ LII'W'!l.!'!l!i 1U0~1'WI'1l'W::Of~!J01~ii~ LL ~ l'li'!ll.J LL'iA~'l!1 iii 

Qf:;'V! ~~~"ii'VIm 1'11\llil{L'V!I'l b 'W '[~ tj LL~ ::01~'Vii~~1'W 

3. l.J11il~j1'W ~.II.'VI. 1004-16 (2528) 

"t!11ill]1'W01niiit.rvi'1lm£J'i.u'!l11'11~" 1'1ru::nrrl.J01~ i'l1'111"iil'l~nrrl.J'i:£Jn1 2527-2528 

4. The Japan Association of Piping Industries, "Maximum Water Feed Amount and Mean Sewage 

Amount for Various Buildings." 

5. Metcale & Eddy, INC, "Wastewater Engineering, Treament. Disposal Reuse" 

Me GRAW- Hill International Editions 1991. 

7. Manas, V.T.,National plumbing Code Handbook,Mcgraw- Hill 
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ภาคผนวก คภาคผนวก ค..33  
 รายการคํานวณปริมาณนํ้าเสีย ระบบบําบัดนํ้าเสีย ปริมาณก๊าซมีเทน

และละอองนํ้าเสียและวิธีการจัดการ 
 แนวทางการเก็บสถิติ ข้อมูล การจัดทําบันทึกรายละเอียดและรายงาน

สรุปผลการทํางานของระบบบําบัดนํ้าเสีย (แบบ ทส. 1 และ ทส. 2) 
ตามกฎกระทรวงซึ่งออกตามความในมาตรา 80 แห่งพระราชบัญญัติ
ส่งเสริมและรักษาคุณภาพสิ่งแวดล้อมแห่งชาติ พ.ศ. 2535 จัดทําโดย 
สํานักจัดการคุณภาพนํ้า กรมควบคุมมลพิษ มิถุนายน 2555 
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~ 

'1!!n1,fi1U'HlA~1J'I.nhu111U1bi!! 

1. 
~ 

bbi:J'IUl:JJbb'i'llil<l'i::'I.J'I.J ('111~1~ A, B, C) 
~ 

,l1Lfl£J"l1nflflLLfi::~'U1 (fi1A1S' A) 
ti'Eloi'nL·mru 

1..lhJ1UJS' 17.66 fill.~. 
trn.mu 61.61 fUJJJ.t<lu 

I = 6.88 ••• 
tit1~uJ1LflEI 

,l1LflEI~1n~•nJ {t11Pl11 A) ti'iltnffl:: 
trrn1U11 9.82 fiU.lJ. 

t = 2.33 "lllJ. 
trnnru 39.39 muJ.!1'u trrn1U11 11.10 flU.lJ. 

t = 6.76 11lJ. ©© 
J,LfitJ••nnPlfmfl::~'l.l1 (t11Pl1S' B) tlt:J~nt11~u • tEJ.J1Cl.! 59.78 fllJJ.J./'l'\.1 ti1lJ1UI1 17.66 fltUJ. 

t = 7.09 '"· ti'Eli3ml1LfiEI 

t.f1J.J1UIS' 9.82 fiU.lJ. 

t = 2.40 "ll~J. 

J1LfiEJ'I"ln~'lJJ (t:l11'111 B) timnn1:: 
f.+ ©© ti1J.J1ru 38.22 fiU.ll./1''1.1 

lfill1UI1 11.10 flti.)J. 

t = 6.97 "lllJ. 

J,LfitJ"'1nflflllfl::::tu1 ('El1Pl11 C) 
tit1oi'n1'1l17u 

l.fnJ1UIS' 18.90 iUUJ. 
1fnmu 67.1 o fiUJJ./1'"tJ. 

t = 6.76 ••• 
tifli31JJ1LfitJ 

1EJJ1UI:i' 60.92 fiU.lJ. 

J1Lfi'<l"'l1nil''lll (£111'111 C) tit1Lnftl:::: 
t = 4.73 'lllJ. 

1fnnru 42.90 fi1UJ./1u t.filJ1Uif12.24 fiU.lJ. f--
t = 6.85 "lllJ. ©© I 

t 
ti£JLililJf'l1n11'! 

Urn1UJ1 80.29 fllJJ.J. 

t = 6.24 'lllJ. 
Q) 

(j 1ElJ1tu 02 = 3.30 nn./'ii;.J. 
>-
() 
Q) 

t 0:: 

~ ue~uoon•~ ti£1utnut:::n'fl'MI .... L© ,;.,., 9.62 ""·"· 'r'IU'IIWl 13.72 Ulf.l.J. 

1El-11Uif 30.32 fllUJ. 

t = 2.36 'Ill.!. 

tl'fluiu"':n'ilu 
t 

ti'ilJ11~ 
ill~1~t 34.02 fllUJ. 

1..fhJ1UI1 14.0 fiUJJ. 

t = 55.77 oJ\1 
65.24 t.nVi t = 

+ ({?) 
Gu~::n'1t'I.!Liilt'l n'VIIJ. ' 
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2. n1'iU'ii:::I.11Wn1'im:I.I1WJ1biill!lbb'il:::in'hiWJ::'lJ'fHJ1biill!l 

11!l~~L~!!~1m~m1 

mm1~mml!!. "i'il~1n ~u1.~. ~~ 8 iu ~11.!~1.! 3 m~m (tn~11 A.B. C) 

2.1 mm1 A 

2.1.1 m~11 A 1h~n'iluJI~!! 

• ~'il~'Jl~~nm~!l ~u~hibi'iu 35 1111.:1.1. ~1mu 21 o 1-lti~!l 
2.1.2 ilia.nn.nhil!! 

mnJ1~mrun11ilil.!1ruJ11if 

• 1~~11.!~1.!~~ntn~!lil-lti~!l~fl~~'il~'Jl~~nm~!l ~1.!~ 35 m.l.!. = 3 f!l.! 

1~ilimruJ11ifil11-lfu~~nm~!J 200 ~1111/f!W<i'u 

• 
tiTl.!1ruu11if = (210 X 3 X 200/1,000) 

= 126.0 ~lJ.l.!.i<i'l.! 

ilimruJ1Lil!! 
• 

= 80% ~!l~ilil.!1ruu11if 

= 0.80 X 126.0 ~lJ.l.!.!<i'l.! 

= 100.80 ~lJ.l.!.!<i'l.! 

101.0 ~lJ.l.!.i<i'l.! 

2.2 mm1 B 

55039\~l~V-1 

2.2.1 !l1fl11 B tl~~n'iluJI~!J 

• ~'il~'Jl~~nm~!l ~u~hiLnu 35 ~~~~.l.!. ~11.!~1.! 203 1-lti~!l 
2.2.2 ilil.!1ruJ1Lii!J 

m~tl~~l.!1run1~ilil.!1ruJ11if 

• 1~~11.!~1.!~~ntn~!J/1-lti~m!l-l~'il~'Jl~~ntl1~!J ~1.!~ 35 ~~~~.l.!. = 3 f!l.! 

1~ilimruJ11ifil11-lfu~~ntn~!J 200 ~lil~if~W<i'u 
ilia.nruJ1Lif = (203 X 3 X 200/1,000) 

= 121.80 ~U-~./1'W 

= 

= 0.80 X 121.80 ~U.~./tJ''W 

= 97.44 ~1UJ./1'W 

= 98.0 ~lJ.l.!.i<i'l.! 



2.3 1nm1 c 
2.3.1 mrm c 1h~n<Juili'~£~ 

• 1X<~"'J!111~nml'1'£~ ~u~hiLnu 35 ~u1. ~1u~u 203 mh£~ 

• ~1ifn,1uil~1.J~~~ 

2.3.2 Wl-11!\.!J1L~£1 
mnh~l-l1rumnlhnruJ11on 

• 11X~1'U~'U~~nli11'1'WV11h£~~<~"1X<~''lJ111~n<~11'1'£~ ~u~ 35 ~1.l-l. = 3 ~u 
11XmmruJ11-D'~1V1i'u~~nml'1'£~ 200 ~~11~w'i'u 

• 11X~1u~urJl-D'1X<~,<~<~nr'hli'"m£~ 1 oo ~u!'i'u 11Xml-11ruJ1H~1V1i'urJl-D'1X<~"<~<~nr'hli'"m£~ 
20 ~~1/~W'i'u 

• 11X~1u~ur;rlif111~~1£~J1 200 ~w'i'u 11XmJ-~1ruJ1H~1V1rurJlifM~~1£JJ1 so ~mt~u!'i'u 

• 11X~1u~u\jifm1u1h~~1<~1~11 15 ~,. 11XmmruJ11if~1V1ru)jifn,1u 75 ~~11~utiu 

3. nuu'l11lT111.J1bii!t~ 

= 

= 

(203 X 3 X 200/1 ,QQQ) + (1 00 X 20/1 ,QQQ) + (200 X 50/1 ,QQQ) + 

(15 X 75/1 ,QQQ) 

121.80 + 2.0 + 10.0 + 1.125 

::::; 134.925 ft'l.J.~.JtJ'u. 

= 

= 0.80 X 134.925 ~U.l-1./'i''U 

= 107.94 rlU.3-J./tJ'tJ 

= 110.0 ~U.l-1.61.! 

101.0 + 98.0 + 110.0 

::::: 309.0 ~U.:J.J./1''W 

~u~umnj1u111J1L~£JLLUU Activated Sludge (Completely Mix) 

.Ji•ml1'111U111 b Un1'i'il'iln bbUU 

Wl-11!\.!J1L~£J~boDbUn11llllnLLUU 309 ~U.l-1./'i''U 

BOD5 Influent (S) 250 mg/1 

SS Influent 200 mg/1 

BOD
5 

Effluent 20 mg/1 

f1.3-4 



SS Effluent 30 mg/1 

FIM 0.28 kg BOD5 /Kg MLVSS-DAY 

SLUDGE AGE (80) 15 day 

SLUDGE YIELD (Y) 0.5 Kg MLVSS/Kg BOD5 

DECAY RATE (Kd) 0.06 d·' 

MLSS 3,500 mg/1 

MLVSS(X) = 0.8 MLSS = 2,800 mg/1 

" ~ ..,. .... 
~~1l.JL~l.J~t.l~'!N SLUDGE 'Ym~~~n'flt.l 

bt.ljtl MLSS 

bt.ljtl MLVSS (X,) 

'111fl1'.i' A 

ilimruJ1L~m~J.J = 

= 

= 

= 10,000 mg/1 

= 8,000 mg/1 

101.0 !'lU.J.J.f'lt.l 

0.39 X 101.0 

= 39.39 ~1J.a.J./1'W 

ti'floinbll'w 

1-nti'floinbll'w '11\.!1111 

ti'11Lm'11~ (Septic Tank) 

1-li'ti'11Ln1'11~ ~\.!1111 

:. t 

U'fi~U (PUMP SUMP) 

'lllil'.i' v = ~ 

v = 

e = 
q = 

101.0- 39.39 !'lU.J.J./<1\.l 

= 61.61 ft'l.JJ.J./rJ'W 

= 3 (1.10 X 2.675 X 2.0) !'lU.l.J. 

= 17.66 ft'JJJ . .J. 

= 17.66 X 24/61.61 'lll.J. 

= 6.88 "Jfl.J. 

= 1.50 X 3.70 X 2.0 = 11.10 

= 11.10 X 24/39.39 'lll.J. 

= 6.76 'lll.J. 

8ql4 

VOLUME OF TANK (m
3

) 

PUMPING CYCLE = 20 MINUTE 

PUMPING CAPACITY (m
3
/MINUTE) 

!'lU.l.J. 



PEAF FACTOR 3 LVh DWF 

= 0.21 l'l1JJ.J./\,!1Yl 

v = 20 X 0.21/4 l'llJ .l.J. 

= 1.05 ~1JJ.J. 

1-ift1~'11'1.111>l 1.15 x 4.375 x 1.95 Effective Depth = 9.82 l'llJ.l.J. 

:. t ::: 9.82 X 24/101 .a-~Ll.J~ 
= 2.33 i~'ll.J~ 

'l-ifL~1'1l~\j1JJ1 Submersible pump 'l!UI>l~l>l~~LL1J1JlJ Guide Rail l.JtlLI>ltlf'l!l.l11>l 0.75 kW. 

~1'1.1~'1.1 2 L~1'1l~ LLIIil'l::L~1!l~\j1JJ11Jf 12.0 l'l1J.l.J./'lll.J. TDH. 8.0 Ll.Jiil1 !1!\'1Jrl'l.l'li1~1'1.1 LLI'l::l'l1l.J1m'li1~1'1.1 
Vil'tll.Jrl'I.I1Ji'LritJLnl>l Peak Flow 

'l11f'l1'i B 

mmruJ1Lii!J1~l.J = 

= 

= 

98.0 l'llJ.l.J.f'i''l.l 

0.39 X 98.0 

= 38.22 fl1JJ.J./rJtJ 

ti!l~nbal'u 

1-ifti!l~nbaru '11'1.111>1 

titJLm!l:: (Septic Tank) 

1-i!ti!lLm!l:: '11'1.111>1 

• • t 

98.0-38.22 

= 59.78 flU.lJ.!t1''W 

= 3(1.10x2.675x2.0) l'llJ.l.J. 

= 17.66 ~UJ.J. 

= 17.66 X 24/59.78 'l!l.J. 

= 7.09 "ll~J. 

= 1.50 X 3.70 X 2.0 = 11.10 l'llJ.l.J. 

= 11.10 X 24/38.22 'l!l.J. 

= 6.97 "lllJ. 



ti!l~U (PUMP SUMP) 

'11111'0 v = 6qi4 

v = VOLUME OF TANK (m
3

) 

e = PUMPING CYCLE = 20 MINUTE 

q = PUMPING CAPACITY (m
3
/MINUTE) 

tl'hnru J 1 b~ il 98 ~1J.!.i.i'l1.1 

PEAF FACTOR 3 bVh DWF 

ilimruJ 1 b~ il~~ 11 ~ 12.25 ~U.!.I.i'll!.l. 

= 0.204 ~1J.!.J./1.1Tii 

v = 20 X 0.204/4 ~U.!.I. 

= 1.02 ~1JJ.J. 

1-ift1~'111.11~ 1.15 x 4.375 x 1.95 Effective Depth = 9.82 ~U.!.I. 

:. t = 

= 

9.82 x24/98 

2.40 i~"t~.~~ 

1-ifb•i~tl~~uJ1 Submersible pump 'llii~iii~~~uuuil Guide Rail !.l!lblll!lfn1.11~ 0.75 kW. 

~11.1~u 2 b•ijitJ~ ulli~~b•iji!l~~uJ11ilf 12.0 ~U.!.I.i'll!.l. TDH. 8.0 b!.llll~ ~~~unm11~1u bbi1~111mmVi1~11.1 
't1!'!l!.irl1.1Lili'b~!lbn~ Peak Flow 

'il1111'i c 
ilimruJ1b~m~1.1 = 

= 

= 

110 i11J.!.i.i'l1.1 

0.39 X 110 

= 42.90 ft'l.J.~./tJ'lJ 

55039\~1lfl~-1 

titJ!>i'nbll'u 

1-i!ti!l11i'nbll'u '111.11~ 

110-42.90 ~1J.!.i.i'l1.1 

= 67.10 ft1JJ . .J./1'W 

= 3(1.0x2.10x3.0) i11J.!.I. 

= 18.90 ft1J.).J. 

= 18.90x24/67.10 'll!.l. 

= 6.76 "113-J. 
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3.1 

U!lLM!l~ (Septic Tank) 

1-i!ti!l Lm!l~ ~u1~ = 1.20 X 3.40 X 3.0 = 12.24 !'1U.!.I. 

:. t = 12.24 X 24/42.90 '11!.1. 

= 6.85 "1!~. 

= 101.0 + 98.0 + 110.0 !'1U.!.I.fil.l 

= 309.0 ~lJJ.J./rJ'W 

= 250 x 0.80 = 200 mg./1. 

PUMP SUMP & EQUALIZATION TANK 

'111>1~ v = 8q/4 

v = VOLUME OF TANK (m
3
) 

e = PUMPING CYCLE = 20 MINUTE 

q = PUMPING CAPACITY (m
3
/MINUTE) 

tn!.11n.IJ1Lill'l 309 !'1U.!.I.i'iu 

PEAF FACTOR 3 LVh DWF 

• 
tn!.l1n.i'lh~l'll,j~tj~ 38.625 1'1U.!.I.i'll!.l. 

= 0.644 1'1U.!.J./1.!1Vl 

v = 20 X 0.644/4 !'1U.!.I. 

:::; 3.22 ~tJ.lJ. 

1oift1~~1.!1~ 3.50 x 5.90 x 2.95 Effective Depth = 60.92 1'1U.!.I. 

:. t = 60.92 X 24/309 -t~L!.I~ 
= 4.73 -t~t~.~~ 

1oii'Lfi~!l~l,jUJ1 Submersible pump 'li'W~iii~~~LLUUi! Guide Rail !.l!lL~!lf~m~ 0.75 kW. 

911.!~1.! 2 Lfi~!l~ LLirii'1~Lfi~!l~l,jUJ111if 14.0 !'1U.!.I./'ll!.l. TDH. 8.0 L!.l~~ !'1!\'unuvh~11.! LL!'1~!'11!.11~~vh~11.! 
~¥!l!.irll.!Lili'Lri!lLn~ Peak Flow 

55039\~1Lft!J-1 
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3.2 tl~L~l-1~1n11'1 (Aeration tank) 

F/M = QS/VX 

0.28 = 

v = 

309 X (200)/ V X 2,800 

78.83 11\J.l-1. 

1-lft1~'11'U1~ 3.50 x 6.20 x 3.70 (Effective depth) 

= 80.29 ~1J.a.J. 

= 80.29 X 24/309 

= 

CHECK MLVSS 

F/M = 0.28 = 

X = 

MLSS = 

6.24 'lll-1. 

309 x 200/80 .29X 

2,749 l.ln./11. 

2,749/0.8 

= 3,436 a.Jn./~. 

mmru~~n;iL~u~1-lf = 2 BOD5 Removed 

= 2 X 209 X 180/1,000 

= 75.24 nn.1iu 

= 3.135 nn.ii'~Ll-1~ 

nn.!iu 

1-lfL~i~~L~l-lmmi'ILL\J\J Submersible Ejector 'llil~~~~~LLU!JiJ Guide rail l-lm~~f'li'U1~ 
2.20 Kw. ~1u~u 2 L~1~~ 11Xmmru~~n;iL•m1ilf 2.40 nn.i'lll-I.Mi<N mUijl-ln1~.Yh~1Uilf~u Timer Switch 

rl1'U~nJ1-l1 Sludge recycle 

~1n'il111~ X(Q+Q,) = XrQr G 

2,749 (Q+Q,) = 8,000 o, 
2,749 Q = 5,251 o, 

OJO = 2,749/5,251 

= 0.52 

Sludge recycle = 52.0% 

= 12.875 X 0.52 ~U.l-l.ii'~Ll-1~ 
= 6.7o ~u.l-JA~Ll-1~ 
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H'trijitl~Glm~ntl'W Submersible sludge pump 'llil~iii~~~~~uuiJ Guide Rail l.ltlt~tlf~'W1111 
0.40 Kw. ~1'W~'W 2 ~~~!l~ !11l.I1~~GUIII~n!l'WLill 8.0 ~U.l.l.i'lll-1. TDH. 6.0 tl-11111 ~~~unui'11~1'W~~UI'Jl.l 

m~I'11~1'WL~8 Timer Switch 

3.3 n~~nlll~n!l'W (Sedimentation Tank) 

r'hl-l'W~ Surface Loading 24 

:. Surface Area = 309/24 ~~~~.l.l. 

= 12.875 !'IT.:W. 

" ' 
1-l'n~~n~>~~n!l'W~'W1~VluVI 4.0 x 3.50 

iJ Net Area = 4.0 x 3.50 -1tx (0.6)
2
/4 m.l.l. 

= 13.72 I?IT.:W. 

Surface Loading ~1-l' = 309/13.72 ~1J .l.l./i>i~.l.l. ·'i''W 

= 22.52 ~1J.l.l./1111.l.l.·'i''W 

rl1'1-l'W~ Weir Loading 125 ~1J.l.l./l.l.·'i''W 

:. m1l.I!J1~ Weir = 309/125 = 2.47 

1-l' Weir m~ 13.0 

:. Weir Loading ~H' = 309/13.0 = 23.77 ~U.l.l./l.l.·'i''W 

v = 

= 
= 

t = 
= 

(3.0 X 3.50 X 0.25) + (4.0 X 3.50 X 1.0) + 

2.70/3.0 [ (3.50 X 4.0) + (0.30 X 0.30) + .J(3.5Qx4.Q) + 0.30
2 

) 

2.63 + 14.0 + 13.69 ij1J.l.l. 

30.32 IIU.l.l. 

30.32 X 24/309 

2.36 i~'i:l.l~ 

~1J.l.l. 

-IO 



3.4 ti~J1ll'l (Effluent tank) 

= 30 Minute 

:. v = 309 X 0.50/24 ~lJ.l.l. 

= 6.44 fi1JJ.J. 

Hti~'lll.!1111 2.0 x 2.0 x 3.50 (Effective depth) 

= 14.0 fiU.'-J. 

t = 14.0 x 24 x 60/309 Minute 

= 65.24 Minute 

3.5 Sludge Excess 

1-11illa.J11111 Sludge ~~::1::lJ1!J!l!lfi~1n Line 111n111::n!lu 

:. 0.. = vxte,x, 
= 80.29 X 2,749/15 X 8,000 

= 1.84 fluJ.J./1'u 

= 1.84/3 i'llJ.l-J. 

= 0.61 i'llJ.J.JJ'i'u 

D1].!U1111~ 

'll1.11111'lltNti~LrllJiil::n!lU1~ 30 1'1.1 

0.61 X 30 i'llJ.l-J. 

= 18.30 fi1JJ.J . 

• = 2. 70 X 3.50 X 3.60 ~lJ.l-J. 

= 34.02 fltJ.a.J. 

= 34.02/0.61 

= 55.77 iu 

3.6 lh::ii'Ylli111't1'lltm::uu . . . 
BOD 'lJ!l~1h~~Vi!l!ln~1m::uu 20 J.Jn./~. 

. u~::ii'Yllim't1'll!l~1::uu = (250 - 20) X 100/250 .. 
= 92% 

• • 
ss 'lJ!l~U1~~Vi!l!ln~1n1::uu 30 J.Jn./~. 

.. u1::ii'Ylli111>t1'll!l~1::uu = (200 - 30) X 1 00/200 

= 85% 



o OCVIIV..::C 

'3'11'1 01 '3' fl1 u 'J ru 'a':::u u 01"1 l1l 01'1f !J b 'VI u 

1:A'3'.:101'3' bWil:::U'lf \'11iii 'IW:::'3'1!J 2 b'Vl"m 1 tl'IJ'IJ~'3':::'3'1!J.yj 2 n'a'.:lb'VI~:IJ'III1'1Jfl'a' ('111fl1'3' A.B.C) • 

0 CV IV Q 

01'3'01"1 i1101'lf!J b 'VI'IJ 

11'1Nn11L~'1lnn11rl1<l'r;ni1'liULYil.l (CH4) r;i'~ti'ifin11bonLLlJI'lVlbrU~i:i'1l~Ll.l~l.lfi11lJ'll1iii tl1lummJ~uu 

ri 1'11i:i L YJuc.i 1um:::u ~ u mnl.l lil1l.J'11 Ml.l '11 '11 ~ L 'lll'l If d:Ju ri 1 '111'11 fu'11Ul111'11'11 n 1 '11111 ~~ l'l1l.l 11t1'1i ~ u l'l 111 tm::; tl'l n i''1lu 

1r;l 21 Ll'h 

~1nn11~~U'11'11~ US. EPA ( 1991) 'i1l.J~1~l.lt11:::LflYJ~l.li~u~i:immrul'l11'111'1-111Lflu~'i1'11LUl.l~l.l~i:i . ' 
1'1 ~ 1l.l L, lJ 1 :::l'll.l Iii '11 n1 n.J \1 n W'lll'l ~ lJ ~ u LLI'l :::1:::u u ~ u n l'll.J « u-K l.ll.Jl.ll'l ~ r 1-li'~ uti r::: Lfl YJ ~ u i~um n n ~ 1 ~ l.IL ">lU mVI 

i:JI'l~1lJ'I-1\J1LLU\JU1:::lJ1Cl.! 1,450- 1,500 iit!'lnfl.llii'111i11r1~Ll.Jiil1 L'i111:::~:::'1i~u11Xm:::u~un11ULYI\J'11'1ln'BL111oD\J 

L1i111~U1r;l~ (Pokhrel, 1998 ; Chiemchaisri, 2000) LLI'l!:'l!U111'11'1l~~u~i:ifl~1lJL'I-1lJ1:::1'llJil1'1-1fl.J1-li'Lum1 
'11'1lmLuu Luu~unl'lu«uui'mu">l~l.l ~~~ nl'll.Jl;JI'l ~'1lu ~'11 ~um1u'l-1r'1l~ui~u~ 1:::1'iu 1'1~1l.l~ n 40 L 'l!uiii Ll.llil1">1r'11 

11'hn~1 (Chiemchaisri, 2000) 

~1nn11Mmt1'11'11~ Mancinelli ( 1985) 1um1YJ1111'l'1ll.Jn1r1-li'~u~i:i LLl.JI'lVl Cllmrunn~l.l LlJYJ1 tutYJ1vJ 

'111~ U'11~ lil1l.lfi11l.l'l!1 iii l.l11-li' Luu~ul.J 111«l.J'I-11hfu'llu:::'11'11~">1~l.lll~nl'll.J'11U:: ~ l'l~1!1f'i1l.J~1~ lil11n111'l 111 lh'lli:i L Yll.l 

45 nfl.l i:iLYJUiii'111i11r1~Ll.llilr'11'1l~~u~1-li' 

' . 
1. fi1l.l~nJ">11mlJ1nJ COD VlLn111~l.l'11'11~1:::l.Jl.J 

• • 
1!:l.Jl.JlJTU 111-i.h L~ U'11'11 n LLl.Jl.J1'1l~fuml.l1 nJU1 Lilu 

BOD ~Lojf1~1!:l.Jl.Jthu111J1L~U 
= 

= 

309 

250 

rl1">1l.I111L1Xtlr:::i'lYJlifl1'i1Ll.ln11rl1<l'fi1 BOD mu1m.i'11Ul1'1l::rvhr1u 10% 

~lilf1il~u1::">1~1~ BOD,ICOD il1'1-1fl.JJ1L~U1lJ'lll.l = 0.67 . ' 
l'i~l!u COD Vin1<l'111 = (0. 10 X 250 X 309)/0.67 

Ri 11,530 n.COD/1'1.1 

' . 
2. fi1l.l~nJ'I-11mlJ1run1'lli:JLYJ\J (CH4) VlLn111~l.l'11'11~1::l.Jl.J 

~1nl'll.ln11~ 1 mmrun1'l!ULYI\J~Ln111~l.l 16 nfl.l ~:::ri111X COD 1uJ1LilUI'lfi11'l~ 64 nfl.l 

,'. mmrun1'lli:JLYJ\J (CH4) ~Ln111~\J = 
16 
-x 11,530 n. ihYJu/1'u 
64 

= 2,883 n. i:!LYJW-J'u 

= 45 n. i:iLYJWiil1.l.l.!1'u . ' 
,'' Wl.IVlL\Jn11rl1<l'111ri1'liULYI\J = 2,883/45 lii1.3J. 

= 64 lil1.l.J. . ' 
Lii'11 n 1-li'wuVI1un 11n1<l' 111 ri1'lli:i LYJu = 65 lil1.l.J. 
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I !I !!J !!J I 

:Ju1Vi b'i1'1l 'l ~bn ri1m::u~um~1um~n14" ri1 b~'il 'b~fl"'1nfl::'11'1l~'ll1 b~EJ bri1Elbfl~~m~4" ri11 ~i:Ji1uVI~b~m>l'W1 0.40 

blJI?l~ bbfl::lif®~i:J'"~1lJb~~'ll'1l~'111mP~bvhnu o.0133 blJ111~flu1Vi (OA0/30) i:J~1EJfl::b~EJCi1~'1l1lJ1Vl"'1mn b~® 
if I t !!J !I il 

n1>l'Wri1'li'W1 ri1'i1uVi~b~mVI1 oii1um~n1<1" ri1 b~'il t~fl"'1nfl::®®~'ll1b~EJ ~~ 111®1tiu 

il I !II" I 

1 . rl1 >l'Wri11 ~mm bl.lfl ::'11'1l~U1 b~ EJVJ bn (i1~'1Jb vh numm rumnililJ'111 n1 Pl'll'il~ bfl1'1l~ bililJ'111 n1 PI 

• • 
2. rl1>l'Wri1'l~m~ihuri1fl::'11'1l~U1b~EJ (Aerosol) !if®~i:l~::EJ::b~fl1nmnu1u~'IJ'1lth~u®EJ 30 :JmVI ~~uu 

21 ' ' 21 

'luYluVI 1 1111~1~blJI?l~ Vlfl~1lJ~n 0.40 blJI?l~ ll1lJ1~~U1Uri1fl::'11'1l~U1b~EJ1til 0.0133 ~nmPinblJI?l~/ 

!II ' 21 21 

"11 noii®:i;jfloii1~ lifull1lJ1 ~~ 1'11 'W~ ruVluVI1 um~n1<1" rilfl ::®'1l~U1 b~EJ (Aerosol) "11 m:;uuihu ri1U1 b~ EJ'll'il~ 
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tfl~~m~1cil ~~ 111'11 hJ\J 

r::U1Jl.J1Uri1J1 b~El 

= 2X45 flU.lJ./'lllJ. 

= 90 flU .lJ ./'lllJ. 

I = 0.025 flU.lJ.fi'W1Vl 
L_ ______________ L__ 

~'W~~ b~m~ til®~ m nl1>ll'ml1u ri1 

mlJ10J fl::'!l'!l~J1b~EJ (Aerosol) 

= mmrufl::'!l'!l~J1b~!1 /0.0133 

(lilr.lJ. Vlfl~1lJ~n 0.4 lJ.) 

= 0.025/0.0133 

= 1.88 ~d.a.J. 

. ' . 

. ' ' .. ~~. ~ 1" 'W'U'Vl'Vl bflNmr"'ri1 , 

~1,l'u1huri1 
• 

fl::'!l'!l~'lh~EJ (Aerosol) 

2 111r.n 

fl~1lJ'I..ifl'1lri1JlEJ"'1nn1nb 'W:iM::"'1EJ'll'1l~ b~'il b~fllJ1 nu~~'W 'VI1~ bflr~ mn~'iln 1oY.ifimrn14" ri1 Aerosol i1f~EJn1 r 
!IJ ' iJ 21 

U1U (i1 bi11El '111 ~EJ bblJ flVJ bj-EJ 1 'W~'W'll'il~YluVI~ b~m bbfl:: ~ ri1i1J'll'1l~ b U'il ~'WlJ ~b ~ ru '\nil' b~ EJ~ nu ~1 bb ww~ r::UUU1U ri1U1 



m'ill'i:: d}u m'i fh t vHh bb llii!:: b ~'!I 'Ill. u fi 'l'IJ 'll '!l~'i:: u uth u j;l'lf 1 b iii !I 

LA'i~m., b~>J'!I::u'll 1'!1~ ·tw::'i1:JJ 2 bvJ'II 1 tl'IJUW'i:>'i1:JJvi 2 n'i~b'YIW:JJ'Ioi1UA'i ('!11A1'i A.B,Cl • 

1. 
.. Q 

L~~~·L~lJ~1n1~ ~\!1~ (KW) 2.2 

(SE) ~1\!~U (;i'~) 2 

li1<1u;i'~a~ (~lJ .i'i'u) 20 

2. Sewage Pump ~\!1~ (KW) 0.75 

(SSP-1 n< SSP-6) •hu~u (;i'~) 6 

li1<1u;i'~a~ (~lJ./'lu) 10 

3. Sludge Return Pump ~\!1~ (KW) 0.4 

(SRP-1 n< SRP-2) ~1\!~U (;i'~) 2 

li1<1u;i'~a~ (~lJ.i-i'u) 10 

4. IRRIGATION PUMP ~\!1~ (KW) 0.75 

~1\!~U (;i'~) 1 

li1<1u;i'~a~ (~lJ.i-i'u) 1 

' " 
5. ~'a~R'l1J'"J~1:::1JutJ·rUt'l'Ll1L~tl SNP-2 

6. ;~~1~11Yirh~em.i~~r~mJ~::lJ1ru mw~u~~twrh 3.00 

7. 41u~ulolti~~~e1'u ~ti~~1Yirhi'i'u 141.75 

s. ~11Yirhoie1'u mw-i'u 425.25 

e. ~11YirhoieL~eu 1J1'Vl/L~'a'U 12,757.50 
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,, 
0 Q,l Q,l 0 
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m) t1~111Wn1~Hhhi'Jnii~n~·nJtu 
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c£) 'lf''l111WU1LiiaYIL;;1~:rumh'U~lhiia 

(au.1J.) 

1!1) mWl111ti';i~~-rilLJtaTIYiihhMi'm:ruu\i1-u'~, 1~mil'l11:: 
hffi~'lfl111Wm~tiilYivh~1naM~1m~tiilYIY11'1la~'!tlmWYI'I.;; 
1YIYITI'J niutu~::umh'U~, LLa::~::a:: L 1a1t um~t-ii~1u 
'!tlmw1iutuLLfia::1'u l'i w'lwL i1ut1~111Wm~ till Ylvht u 

u\liarlu 
m) 'Uufin " -" n~WbiiJm~tmflvh L,jU Li1U~l:\J\JUW~ 

,hiiuLL wG~'l11'il1Mmat ;;J,w Li1uiu 

~ 

..,. .., A -- U .., ""' 

1JLLU'm1~n1~~~Ln\J!ft1M 'ilill;!11 ~~ 
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111M~1~1 LLa::u~~:buwii111M~1'~J, tm-iiLLu'l'l'l1~m~Liiu 
;Ja~aM111-iia m) LLa:: 1!1) ~'l1Jti'u 

m) mwwiii~1\li~1~J1 LLa::W<f1111".it1Lnmill;!amma 1!1) 1;1 

tmJ~::UiW'l111Wn1~t;iJ,tuLLfiarlu~1nB\ll~1m~t-iiJ1Lil~!J 
'llil~LL'M<i~fi1LU~,jU'J L,jU mW!fi.11Ui!Lifa~qmtJ~::WUL~!JL-ii 
,j1Lil~!JBMTin~t;;,l1'1lrnamllfia::'ilil~ (l'l'l't., tw:.r.n) i~ • 
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Tfl"i\Jn1"i The Niche ID Rama 2 Phase 1 

~ 
Q..O o I a,.. 

Ellll'i1n1'i'i:::1J1UU1HEIUH1'i'I'IG!IU1 

m'i~TU'Hl!~1~h Q ,r1~·hL';J:::1'1i1il rational method 'i11:U'i1EJ<l:::LaEJ'ilhtfi!ieJLL<l::hhLLm:u 
~ 1 'I' ~ 

~1tl. 1Il!"JJtl.1'ilV'ltl. fi'll:::<l ml.1"JJ il~ ~1un~1tt 'It 1ml1 U LL<l:::LLj:.jtl. rrfv-1 EJ1n'lli'l'l:U'll1 ~LL<l:::a~ LL 1'11 Ltil:U 1'11 EJ ii 
.. ~ .r 

'l1EJ<l:::Le:JEJ'il 'il~tl. 

';11m'l''il'l Q 
' ~ .. 

L:Uil Q 

A 

c 

= 

= 

= 

= 

= 

= 
= 

-S 
0.278x10 C.I.A. 
cv ~ tt ... ~ 
il m1 n1'l'l:::lJ1 EJtt 1; <ln lJ11'fm:u 'il'l/1tl.1'Yl 
J'.J .... :J. '1.1: 

v-I 'It 'YI'llJ'U1 L 'V-leJ'l:::lJ1EJ'U11le:Jn ; 'il1'l1~L:U'il'l 
~ tl ~ ~· ~ .r d 

i.'I':U 'l:::GI''Yllin1'l ~~<ltl.e:J~"llil~'V-ltl.'Yl 

m1 :u L '1l mJ wri m u a u1i 5 il 
' [7,600 I (1,+40)]- 34 

L1<l1m'l1~<l'l1:Ui1"lle:J~,r1 ; mfi 

i.'l'1:1.11'l!J~1tt1Il!~1fi1 C "llil~vfu ~1m~m'lLL<l::L 1<l1n1'lL ~<l'l1:Ui1"ll il~,i'1 i.'I'111'V-lri iltl.LL<l:: 

~i~m'lw~m1m~m1'l'iii~ii 

' ' ~ 
~1 C nEJUH1'i'I'IG!IU1 

J'd1 ~tl~ ~' ~ 1 .. J'd,~ 
<~'111W'V-ltt'Yl m~m'l~tt ';J';JlJtt (nilttn1'l'V-l~tt1 m~m'l) :U"lltt1'i1Wttmmnu 7,767.2 

' 
'i11'l1~L:U'il'l 1'ilEJ 

') '111 :u 

i.'1'111Wvfu~1m~m'l111EJ~i~m'lw~m1m~m'lti'l:::nillJi1EJ 
.r d .. 'l~ ' .r d tl ~ d 

- Wtt'Yl~ilttn'l'il 'ilLLn Wtt'Ylil1m'l n~<l:U'iltt !Jtttt 'YJ';Iil'il'l!J 
' 

= 5,814.46 'il'l.:u. ~1ilfilEJ<l::: 74.86 "JJa~vl'u~m~m'l 
A' .J.,. .,. 4 .... A' ~ 

- Wtt'Yl<~'L"llEJ1 = 1,952.74 (i)'l.:u. ~'le:J'lilEJ<l::: 25.14 "llil~Wtt'Yl~m~m'l 

T .,, ~.r 
~~~~EJ:um c ~~~~u 

I A'.J A 

m c "llil~Wtt'Yl~ilttm'il = 0.7 
' .¥ .doe:t .,. 

m C "lleJ~'V-IWYii.'I'L"llEJd = 0.25 
I <Vo 0 I .d J'~ \1 ........ ..r 

';11nm c (ll~n<l11<1'1:1.11'l!Jmtt1m~1m c L'il.<lEJ"llil~'V-ltt'Yl ~m~m'l ~'il'il~tt 

fi1 C.afiu = [(0.7 X 74.86) + (0.25 X 25.14)]/100 

= 0.52 

1'1.4-1 



~., ~~- ~ .I'd~ 
t1':1JJJ'l"~t1''Y1Tin1'H'VI<I'IIEI~ (C) 'V'l'II'Yl'l"m1~ = 0.3 

m1:1.1<11~'1JEI~N'l~'ll 1:500 = 0.2% 

(528 vJ~) 
' 

:-1 ..l'.c! :" Q..o a.. na1"1 'l-!auwn"n'l'::::U1tl"1 '1-!a\ln1'l''I'IVII"1 
VJ .... :-' .J:-'VI J" .J !' .d:'VJ 'I ' !' 

L'l<l1 b'VI<I'l"1:1.1~1'1JEI~'II1 (t
0

) = L1<11'Yl'll1 b'VI<IU'II'V'l'II'Yl'l"~U11J'II1 + L1<11'Yl'111 b'VI<I b'II'YlEI'l"~U11J'II1 
:- ~.... :-

na1"11'1-la1J"'rt"fl'l'::::1J1t1"1 
'II A' I '1/ 

L1<11lb1'VI<!U'II'V'l'II'Yh~U11JU1 (t.) = ( 2/3 L (n/s)] 
0

'
467 

t1'111'V'l vfu ~'l"~U11J,r1'll a~ tm~m11f1'11 1 'VI t)j ~a tl'll 'IILL<~~~'il a mtl 
~ 

i~uu ri1'VI'II~fi1 n !i1'V1fu Impervious Surface = 0.02 

m1:1.1<11~'1JEI~vrutl'll'll 1 : 500 = o.oo2 

ri1'VI'II~Li'il~1n<~t1'~:1.11£l~rim~U11J,r1ih::1l~'Y11~ = 3 L:l.l~'l" 'VI1EJ 9.84 vJ~ 
... 'I 'I 'II 'I Q467 

i~uu nmm,-1'VI<~TI:JJi1'lla~'ll1 (t.) = [213 x 9.84(0.0210.002)] 

= 7.05 mfi 'VI1EJ l11~:1.11ru 8 mfi 

na1J11'"a 1"rlv'l'::::mmi', 
Tn1:JJL11'llEI~,r1L'IIriEJ'l"::U11J,i11~1Jll'l"~:IJ1tll 0.60 L:IJ~'l"fl'111fi (Design Criteria) 

'l"::1J~'il1n'il~L~:IJ~'IIriEJ'l"~U11J,r1'il~'l"~U11J,r1D'l"~:IJ1tll 206 L:IJ~'l" 
... "" 'I 'II 

L 1<11'1111 'VI<IL 'II riEJ'l"~U11JU1 = ffl1:1.11J11'1JOOri El'l'::U11JU1/ ffl1:JJL11nTI1'VIIil 

= 206/0.6 '.imfi 
~ .. 

= 343.33 1'111'Yl 

= 5.72 u1fi 'VI1EJ 111:::1.11t11 6 mfi 

L1<11n111'VIIil'l"'l:l.li1'1JEI~,r1 (t.) 'V\~~14'~'111 = 8 + 6 

= 14 

.. 
'111'Yl 

'111fi 

N lil n1'l"fh'll1 t11 'V11elm1n1'l"'l"~U11J,i 1fi EI'IILL<I~'VI ~~m,-14' ~'111 i~ 1111'1'1\lfi 1 L~ 1J t1'1:1.11'l"tlD'l"~L:iJ'II 
'VI1117mm,i1~~a~nnLnu1~i~-d' 

f1.4-2 



1"1!1H1''i 
.f d 0 

V'l'U'YJ':i~U1Elll1 (~'UJ.) 

i~th~~'Yilfrm·t,., il'll a~J 1 tb~u 
~ A'.J :" 

1~EJ~'YI1~'U1 t 1-lillJ'U Vl'U 'YJ':i~lJ1 EJ'U1 (~ .) 

m1~EJ11'liEJ~'t'\a-:r~mEJJ1 (~.) 
~ 

~ 0 ~ 

L1il111~~1'liEJ~m ('1!.1'1'1) 

fi1m1~LOJJ~'lla~t:Jwrimuau1i 5 il (~~./OJ!'~.) 
' v 

am1m-:r-:r~mEJ\b (illJ.~.flmfi) 
tli :'..{'11 0,..0 r;: 

1"aJ1lli.U1'11Gitl\lnmnu (au.aJ.) 

= 

= 

= 

' ~ ~ ~ 

Hti'U>H11"'1'1G!I'U>1 'llli'hln11"'1'1G!I'U>1 

7,767.2 

0.30 

161 

-
25 

82.92 

0.0537 

100 

(QM.r,- Onou) X fc riou 

(0.1199-0.0537) X 25 X 60 

99.3 

7,767.2 

0.52 

3 

206 

14 

106.74 

0.1199 

~ 

ilnml'lm~~-:r 
~ 

~ 

~nml'lm~~-:r 
~ 

~ 

anu111!nLaJG11" 
" 

" " ' lPl\1'"'" m3J1nl,'..t1fi~D\Iflmfiu H'l.'"r~,.\ln1,. The Niche ID Rama 2 Phase 1 

th:l:3J1fll, 100 61n1J1ffrlt3JGI,. 

f1.4-3 



t 

... 
0 

~~'l.J'l.J~~'l.J1 !.11..11 

('fl1~1~ A,B,C) 

~~.313 
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~ 
0 0 

'i'l !I n1'ifl1'1..1 'l ru 'i~u u 'i~'IJ1 !I '1..11 

Lf'I'Nn1'i L111'il::U'!f L'il@ 'W'i::'i1ll 2 LvJ'II 1 tl'l.ll.!'W'l::'i1llvl 2 D'l~l 'Vl'Wll'l!l1'l!fl'l ('il1f'l1'l A 8 Cl • 

'11'11!;!1! 'hJD1'jjl'1lD U.1J1J 

m~1-!1mmn.I1I,~u 

rl11-!1.1~ Return Period 

Rainfall Intensity 

Coefficient of Runoff (C) 

~1DIJ~~ 

Q 

Q 

A 

c 

rl11-!1.1~ 11X Peak Factor 

m~,,ma.J1rJnl1=ila.JL'li1'vi'1l 

Lil'ilnH'vi'ilFJ'il'l.lni!~dluvi'il~~UJ~J, 

~1 Coefficient of Roughness (N) ~'il~vi'il 

mmruJ1iia.JL'ii1vi'il 

~1D\j~~'il~ Manning's 

D 

D 

Q 

n 

s 

5 

115 

0.8 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

a.Jl.J.i'lll.J. (~~ Tc = 20 1.11Vl) 

·6 
0.278 CIA •1 0 

Peak Runoff 1!Ul.J.fi1.11Vl 

Drainage Area ~~l.J. 

Coefficient of Runoff 

Rainfall Intensity Rate l.Jl.J.i'lll.J. 

3 

0.015 

20 

2.315.10
4 

l!Ua.J.f'i'W1 000 l.J. 

lj1Jl.J.fi1.11Vl/1 000 l.J. 

( 0.5)0.375 
3.21Qn/S 

~1.11~Lil'1.1~1~1.16n1!1~~'il~vi'il l.J. 

mmruJ,~~ l!Ul.J.fi1.11Vl 

Coefficient of Roughness 

~ 

m1a.J1!1~L'il~~ 

11.4-5 



v 

v 

R 

1. l'1~n11~1\J~ruml-ILL\.mJ~~n Manhole MH. A1-A2 

Jr ..J. ~ .I . 
YI\J'I'l1\JIJ1•\J (CumulatiVe Area) 

m1l-lm~L~uvi~1~l-l 

9~Vi 

illa.nruJ1~\J (Cumulative Storm Flow) 

illl-l1ruJ1~l-1 (Cumulative Infiltration Flow) 

illmruJ1l\'~1~l-1 (Cumulative Total Flow) 

Calculation Pipe Diameter 

Full Velocity 

9~rlf~~141vi~~~\Jn1~ Actual Pipe Diameter 

2. 11~n11~1\J~t1.1~1l-ILL\J~U~~n Manhole MH. A2-A3 

Jr ..J. ~ .I . 
YI\J'I'lru\J1•\J (Cumulative Area) 

m1l-lm~ L~\Jvi~~l-1 

~~1rlf 

illa.nruJ1~\J (Cumulative Storm Flow) 

illmruJ1~l-1 (Cumulative Infiltration Flow) 

illl-l1ruJ1l\'~1~l-1 (Cumulative Total Flow) 

Calculation Pipe Diameter 

Full Velocity 

= 

Q/A 

Hydraulic Radius 

1,556 

110 

0.03980 

0.00003 

0.03982 

0.002 

0.30678 

0.64184 

0.40 

0.002 

0.08061 

2,255 

155 

0.05767 

0.00004 

0.05771 

0.002 

0.35258 

0.84116 

l-1. 

l-1. 

l-1. 

l-1. 

~1l-l. 

l-1. 

~!Jl-l.fi\J1Vi 

~!Jl-l.fi\J1Vi 

l-1. 

fl.4-6 • ..J 
j,j\J1'1'1 2 



3. ~1tln1~~1\.ml.!li11l.JLLt.m.i>J!1'n Manhole MH. B1-A3 

.JI .J. ~ .I . 
~U'Vl~liU1"U (Cumulative Area) 

m1l.Jti1~Li\'U'Yi!ll"ll.J 

9~1Lif 

ilil-11ruJ1~U (Cumulative Storm Flow) 

ilimruJ1iil.J (Cumulative Infiltration Flow) 

ilil.J1ruJ1'i\'~nl-l (Cumulative Total Flow) 

Calculation Pipe Diameter 

Full Velocity 

4. ~1tln1~~1U~t1.11i11l.JLLU~U!l\1'n Manhole MH. A3-A4 

X ..J.... t' 
~U'Vl~liU1~U (Cumulative Area) 

m1l-lti1~Lil'u'Yi>J~~l-l 

9~1;1 

ilimruJ1~u (Cumulative Storm Flow) 

ilil.J1ruJ1~l-J (Cumulative Infiltration Flow) 

ilil-l1ruJ1'i\'~nl-l (Cumulative Total Flow) 

Calculation Pipe Diameter 

Full Velocity 

= 
= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

0.60 

0.002 

0.23771 

1,690 

123 

0.04322 

0.00003 

0.04325 

0.002 

0.31644 

0.64184 

0.40 

0.002 

0.08061 

4,032 

294 

0.10312 

0.00007 

0.10319 

0.002 

0.43843 

0.84116 

l-J. 

l-J. 

~lll.J.fiu1Vi 

~lll-l.fiu1Vi 

~lll.J.fiu1Vi 

l.J. 

l.J. 

l-J. 

11.4-7 



. 
~~uu 

~~i1f~~H''Vi~~~'l.!n1~ Actual Pipe Diameter 

m11J~1~~~a~ 

t~allf~71m:1~tH~IJ'Vi~(Q Full) 

5. ~am:ri1u~rum1J~~u~ti~wn Manhole MH.C1-C2 

J' ..J.,. \' al 
'Yi'I.!"Vll"ll'l.!1"'1.1 (Cumulative Area) 

~~11Jm~~il"u'Vi~:~IJ 

~:\<If 

mll11JJ~1~'1.1 (Cumulative Storm Flow) 

mmru~1;1J (Cumulative Infiltration Flow) 

mll11JJ~1~~7~1J (Cumulative Total Flow) 

Calculation Pipe Diameter 

Full Velocity 

• 
~~uu 

~~i1f~~H''Vi~~~'l.ln1~ Actual Pipe Diameter 

~~111m~~~a~ 

6. ~am:ri1u~ru~11J~~u~ti~wn Manhole MH C2-A4 

Jl ~~ ~ ·' 'Yi'I.!"Vll"ll'l.!1"'1.1 (Cumulative Area) 

~~11Jm~~il"u'Vi~nll 

~:till 

mll11JJ~1~'1.1 (Cumulative Storm Flow) 

miJ11JJ~1;jiJ (Cumulative Infiltration Flow) 

mll11JJ~1~~7~1J (Cumulative Total Flow) 

ri1~u~~~11Jm~~~a~,~~'Vi~ 

~:\<If 

Calculation Pipe Diameter 

Full Velocity 

55039\r.:lJ1tl~11~1'1 1 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

0.60 

0.002 

0.23771 

1,145 

105 

0.02928 

0.00002 

0.02931 

0.002 

0.27347 

0.64184 

0.40 

0.002 

0.08061 

1,778 

175 

0.04547 

0.00004 

0.04551 

0.002 

0.32254 

0.84116 

IJ. 

IJ. 

~1JIJ.fi'I.I1Vi 

~1JIJ.fi'I.I1Vi 

~1JIJ.fi'I.I1Vi 

IJ. 

IJ. 

~1JIJ.fti'I.I1VJ 

~1JIJ.fi'I.I1VJ 

~1JIJ.fti'IJ1VJ 

f1.4-8 ~ 
~'1.!1"Vl 4 



"'~liffl~Hi'Yifl~fl'i!n~~ Actual Pipe Diameter 

Q 

~~1l-J~1mfl~~ 

t~~i:Jti'~11n11L'I-!~uiil<Yifl(Q Full) 

7. 11~m1"hu~rn~1l-JLL'i!~Ufl~n Manhole MH.A4-A5 

Ji ..J~ ~ .I . ) 
~'i!'Yl11J'i!1•'i! (Cumulative Area 

m1l-Jm~L~'i!Yifl~l-J 

"1~1!1f 

illmrnJ1~'i! (Cumulative Storm Flow) 

ml-J1n.1J10Jil-J (Cumulative Infiltration Flow) 

ml-J1n.1J1~~1~!J (Cumulative Total Flow) 

Calculation Pipe Diameter 

Full Velocity 

8. 11~n11Fh'i!~n.l~1lJLL'i!~Ufl~n Manhole MH. D1-D2 

~u~l'uJ1~'i! (Cumulative Area) 

m1aJm~L~'i!Yifl1~lJ 

"1~1!1f 

maJ1n.1J1~'i! (Cumulative Storm Flow) 

ml-l1n.IJ1'iil-l (Cumulative Infiltration Flow) 

illaJ1ruJ1~~~lJ (Cumulative Total Flow) 

Calculation Pipe Diameter 

Full Velocity 

55039\7!:l.J1tl\11 Lyjfl 1 

= 
= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

0.60 

0.002 

0.84116 

5,860 

477 

0.14988 

0.00011 

0.14999 

0.002 

0.50443 

0.84116 

0.60 

0.002 

0.23771 

1,023 

105 

0.02616 

0.00002 

0.02619 

0.002 

0.26217 

0.64184 

!J. 

!J. 

~1Jl-J.fi'ii1Vi 

~1J!J.fi'i11Vi 

l-J. 

!J. 

!J. 

!J. 

fl.4-9 



9~ili~~H'Vifl~fl\Jn~l>l Actual Pipe Diameter 

~~1!JI'l1~LiJ~~ 

9. ~1~n1~~1\J~U!i111!JLL\J~Uflli'n Manhole MH.D2-A5 

,.t' .J.... ~ .I . 
!1\J'YI~!JIJ1•1J (Cumulative Area) 

~~1!Jm~Lil'u'Vi~n!J 

9~1;) 

illmtuJ1~\J (Cumulative Storm Flow) 

ill!J1ruJ1~!J (Cumulative Infiltration Flow) 

ill!J1ruJ1~~n!J (Cumulative Total Flow) 

Calculation Pipe Diameter 

Full Velocity . 
J>i'~uu 

9~;)~~1-lf'Vi~~~\Jn~~~~ Actual Pipe Diameter 

.t' .J.., t 
!1\J'Yiru\J1~\J (Cumulative Area) 

~~1!Jm~ Lil'u'Vifl~~!J 

9~1ili 

illmruJ1~\J (Cumulative Storm Flow) 

ill!J1U!J1\l!J (Cumulative Infiltration Flow) 

illmruJ1~~~~!J (Cumulative Total Flow) 

Calculation Pipe Diameter 

Full Velocity 

55039\!~tnuJ., LYI~ 1 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

0.40 

0.002 

0.64184 

1,890 

195 

0.04834 

0.00005 

0.04838 

0.002 

0.33002 

0.84116 

0.60 

0.002 

0.23771 

7,797 

676 

0.19942 

0.00016 

0.19957 

0.002 

0.56146 

0.84116 

!J. 

l)l~!J. 

!J. 

l'l!JlJ.fiiJ1Vi 

l'l!J!J.fiiJ1Vi 

!J. 

!J. 

!J. 

!J. 

fl.4-IO 



11. 

~~ilftJ•L-ifl'itJFJtJ\!n~~ Actual Pipe Diameter 

FJ~11J~1~Li1m 

0 t ~ .J I ~ 
l'1tm 11mu~ rutli!J1 ~ l"ll tJ' l'ltl1~1.J1 ~u1 w;tJ1 '111-~u~•u 1 

.J ~f.!: I I ..It~ 
L \!tl'~ 1 n u 11J 1 ~ rutl 1-1\!~'\'1 ~tl' m 1 

= 

= 

= 

1'itJ1~m~J11\!LFJNn1l"ll\!1~L~\!~1~\!Un~1' 0.40 IJ. ~1\!~\! 

m1J1~1J11u1'it1 

1'itJ1~m~J11uTFJNn1l"ll\!1~L~\!~1~\!unm• 0.60 IJ. ~1u~u 

miJ1~~11u1'itJ 

ill!J1~1J11u1'it1 ~,,IJ~ 

0.60 IJ. 

0.002 

0.84116 

121 ~1.J.IJ. 

443.00 IJ. 

55.7 ~1.J.IJ./IJ. 

233.00 IJ. 

65.9 ~1.J.IJ./IJ. 

121.5 ~1.J.IJ > 121 OK. 

1'1.4-11 



. . 
12. ~1~m~~1'U~n.lm~mU~jl.J!i'~~1n1~~~1J1mh~~n91n U~tKn~~~-U~~n9ii~Uijn.lll1·m11 

.J ~ ~ t • 1'~ 
1U<~~91n~~~,m~~~u1~U1~~m1n ~Nm~~<~~ l.lmu 

H'Yi~~~mm~~mU~jl-lilimruJ,~,.,~ (D) 

1oif~~1l.lmm~~~ (S) 
.( 

li"l-lll~~ii'VIfim1l.l~fll~~ (W) 

= 

= 

= 

= 

= 

0.0539 

0.40 

0.00075 

O.Q15 

l.J. 

813 1/2 
0.312/n X D X S 

B/3 1/2 
(0.312/0.015) X 0.4 X 0.0008 

0.0494 

0.0036 

0.0530 

~nm~n1l-l~~fiu1Vl 

~nm~nllJ~~fiu1Vl 

~U.l.J.fiu1Vl <0.0539 OK. 

1'1.4-12 
• .J 
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('fl1fl1'l A,B,C) 



' ~ .. 
~'W'YI 

b111'1l::::il'l! b'1l~ 'Vi~::::~1:w 2 b'VJ~ 1 (l'IJ'W'Vi~:::;nw~ 2 n'YI:w. ('1111'11~ A) 

Mvh 

~1!J m~l'l1u~ (1.1r ~~~ ~ 1 vJvh 

'W1tJ'i~1.n :iJlu'l!u::::r:m~ ~'I'Jn. 970 

24 fl'W~11'l:W 2555 

• • 
bl'l~~m~ '1l11'l1~~n'1l1~tJ~~ 8 iu ('1111'11~ A) i1~1tJ!I::::b~tJ~'ll'1l~~1tJm~l'11u~ru~:::;1J'u ~~ll ~'1l 

• 
n. ~1'W'HlAb'l!ltl111'1.vHh d:luml'l1~~~~ 8 iu 1~!1~::::1llJVl11'l~1:Wbti'W"l1fll'h'Wnil1~ ' . 

• 
!1m1:wi11'1l~m~t~~~~Mvh ~~ll 

n-1 t~~~~l1i'1lbti'1l~'ll'1l~~'1l~~n 
• 

• ~1'li'W1~t~~~~bbl1i!l::::~'1l~~mbtJn(;l1:W'li'W1~'11'1l~~'1l~ ~~ll 

iu lli:w1rul1i1~ 1 '11'1l~~'1l~~n (<11'W~'W~'1l~) 
d 

bbllll'YI A B 

'li'W1~ (m2) 30.0 35.0 

~1~ - -

2 15 15 

3- 7 (5 -iu) 15 (75) 15 (75) 

8 15 15 

~~:w 105 105 

d 2 J:hn:w1rut~~~~ (30 X 90) + 1 ,500 >11~fll~F1'1l1~U bbllll'YI 1 'JJ'W1~ 30.0 m = 
(LV Meter 15(45)A 1~ 2w) = 4,200 VA. 

d 2 l:h.ffm rut~~~~ (35 X 90) + 1 ,500 >11~fll~Fl'1l1~U bbllll'YI 2 'li'W1~ 35.0 m = 
(LV Meter 15(45)A 1 ~ 2w) = 4,650 VA. 

• 
• ~~~~1~1lt~~~~1vJYl1"l1n:w1n1tl~1u'1ltJ ~~ll 

: (105@ 4,650), (105@ 4,200) 



n-2 

• • 
• '1111'li'W1Cil b'lllfllil'll'!l~~'!l~Wn~~'llll.Hil btilt1H'fi1 Co-Incidence Factor ~~.;j 

= 0.9 (1 0@ 4,650) + 

0.8 (1 0@ 4,650) + 

0.7 (1 0@ 4,650) + 

0.6 {1 0@ 4,650) + 

0.5 { (65@ 4,650) + (105@ 4,200)} 

= 41,850 + 37,200 + 32,550 + 27,900 + 371,625 

= 511,125 VA 

b'lllfllilh-lvh~~unfl1~ 

• 1 'l'lVl1 bbll~l'l~1~~ ~un fl1~ 30,000 

• li'l'lli111iltill1~ ( 2 11il) 20,000 

• 
w • Ji 

~::1J'I.J"u :1.1 1l. 1'11 u 'Ill~~ m 15,000 
w • 

• ~::1J1Ji!:~.~ll.1 lil1 1i1Vl1 5,000 

• • ~::1JUIJTUiilU1 b!itJ 10,000 

'b 'lllfltill 'l'lVJ1~~'Wnfl1~ 80 000 

VA 

VA 

VA 

VA 

VA 

VA 

n-3 b'lllfltil1'1'lVl1~~:1.1'11'1l~'fl11'11~ 

b'lllfllil1'1'lVl1~Wll'!l~'fl11'11~ = b'lllfllillii·mti'!l~'ll'!l~~'1l~Wn + b'lolfllil1'1'lVl1~~'Wnfl1~ 

= 511,125+80,000 VA 

= 591,125 VA 

'1111'li'W11il'lll,j'!lbbUfl~l'l'lVl1 = 591,125 x 1.25 VA 

= 738,906 VA 

• 
~~"iJu bil'1ln'lol,j'!lbbUfl~1'1'lVJ1 {TR.) 'li'W11i1 1 11il1 fl:: 800 KVA 

!1.5-3 



v 

n-4 'll'lJ111ll<'l11'.11J'il'lJLLiiil'l::iu 

~ "" • '!IU11111:l1m'l'ilu 'II'!J ~1EJI'l::L'iiEJ 11ln1~fl1'!J~ IJ.l 

2-8 = 0.9 (1 0@ 4,650) + 3P 200A 

0.8 { (5@ 4,650) + {5@ 4,200) } + 

0.7 (1 0@ 4,200) 

= 41 ,850 + 35,400 + 29,400 

= 106,650 VA. 

f'1.5-4 



' ~ .. 
'l'W'VI 

' 
bril'fl::U'l! L'fl~ V'l~::nw 2 b'V'Ifl 1 Cl'W'WV'I~::~1l.lVJ 2 n'VIl-l. (mm~ B) 

Mvh 

~1 !.ln1~~1'W'l rn t 'VIfl rilL 'V'I.Yh 

'W1!.!'-i~1iil1 ~'W'l!'W::m'l~ 'l'V'In. 970 

24 ll'W'l1fll-l 2555 

• • 
tM~m~ 'fl1fl1~'Wnm~!.l~~~ 8 iu ('fl1fl1~ B) il~1!.lfl::b~!.lril'll'fl~~1!.ln1~~1'W'lrn~::uu ~~u R'fl • 

• 
n. A1'U'ltu1'l!liilillvlvh d'lu'fl1fl1J'1ril~~ 8 iu 1a.iil~::uu'lii1fl'l1l.lbuwnmhunfl1~ 

• 
ilfl'l1l-lilf'fl~m~t'VIflril1'V'I.Yh ~~n 

n-1 t'VIflril[;\'flbti'fl~'ll'fl~1X'fl~'Wn 
• 

• '1111'11'1.!1 til t'VIfl rilbb[;\fl::~'fl~'Wmb!.lnril1l-l'li'W1 ril'll'fl~1X'fl~ ~~n 
~ 

ml-l1t1J[;\1~ 1 'll'fl~1X'fl~'Wn (41'W'l'W1X'fl~) 'l!'W 

.J 
bb1J1J'VI A B 

'li'W1ril (m
2

) 30.0 35.0 

' fl1~ - -

2 17 12 

3- 7 (5 i'W) 17 (85) 12 (60) 

8 17 12 

~'ll.l 119 84 

' 2 
bb1J1JVJ1 'li'W1ril 30.0 m ilml.l1 rn t 'VI fl til = (30 X 90) + 1 ,500 ~1'\llfu'Wnm~!.l 

(LV Meter 15(45)A 1~ 2w) = 4,200 VA. 

.J 
'li'W1ril 35.0 m 2 

ilml-l1 rn t 'VI fl til (35 X 90) + 1 ,500 ~1'VIfu'Wn'fl1~!.l bb1J1J'VI 2 = 

(LV Meter 15( 45)A 1 ~ 2w) = 4,650 VA. 

• 
• ~rilil1~ut'VIflrilMrh"l1nl-l1nh.I'V11U'fl!J ~~n 

: (84@ 4,650), (119@ 4,200) 

fi.S-5 



• • 
• Vf1'li'\J1111bVII'll11'll'11~~'11~~m1~Vfl.ll11 bl11tJlolil'i1 Co-Incidence Factor ~~11 

= 0.9 (1 0@ 4,650) + 

0.8 (1 0@ 4,650) + 

0.7 (10@4,650) + 

0.6 (10@ 4,650) + 

0.5 { {44@ 4,650) + (119@ 4,200)} 

= 41,850 + 37,200 + 32,550 + 27,900 + 352,200 

= 491,700 VA. 

n-2 bVII'li11LvlVh~~unl'l1~ 

• 1vJVl1bbll~ll~1~~~unl'l1~ 

• ~vJm111tJII1~ ( 2 ~111 ) 

~ . 
• ~::uuill-l'll11111111Vl1 

• 
• ~::uuihD'111'1l1b~tJ 

1: Vfl'll111vJVl1~~unl'l1~ 

n-3 bVII'll111vJVl1~~l.l'll'11~'111l'l1~ 

30,000 

20,000 

15,000 

5,000 

10,000 

_llQ 000 

VA. 

VA. 

VA. 

VA. 

VA. 

VA. 

bVII'l111LvlVl1~~l-l'll'11~'111l'l1~ = bVII'll11lli'11b~'1l~'ll'11~~'11~~n + bVII'l111LvlVl1~~unl'l1~ 

= 491,700 + 80,000 VA. 

= 571,700 VA. 

Vf1'li'\J1111Vf~'abbUI'l~1vJVl1 = 571,700 X 1.25 VA. 

= 714,625 VA. 

• 
~~'l!u b~'anVI~'abbtil'l~LvJvh (TR.) 'li'\J1111 1 ~111111:: 800 KVA. 

fl.5-6 



• 
n-4 'li'W1~fl1!.11'}atmlli!~:::iu 

i'W 
.. • 'li'W1~fl1tnJ'1l'W ~1tJ!I:::b'1ltl~n1~~11'W~UJ 

2-8 = 0.9 (1 0@ 4,650) + 3P 200A 

0.8 { (2@ 4,650) + (8@ 4,200) } + 

0.7 (9@ 4,200) 

= 41 ,850 + 34,320 + 26,460 

= 1 02,630 v A. 

fi.S-7 



bi11'fdl'llb'11~ 'W~!:~1l-l 2 b'l'il'l 1 tl'W'W'W~!:~1l-l~ 2 n'VIl-1. ('1111'11~ C) 

Mrh 

~11'.1m~l'11u~ru1'1!ll'll111'1'1vh 

'W11'.l~~~liil :nu'llu::m'l~ ~'l'ln. 970 • 
24 fl'W'l1fll-l 2555 

• • 
1fl~~m~ '111fl1~~n'111Mm'l~ 8 iu ('111fl1~ c) l'l~11'.ll'l::b~1'.1111'll'11~~11'.1m~l'11u~ru~::uu ~~u ~'11 • 

• n. fl1U'lfllt'III'Sl~lvl'rh d:lu'111fl1~1111'l~ 8 iu 'Wl'l~::uuv11fl~1l-lb!iu•nn.-l~unl'l1~ • • 
• 

i'lfl~1l-llii'11~m~1'1!ll'li11Mvh ~~ll 

n-1 1'1!ll'll1llli'11bti'1l~'ll'11~~'11~~n 
• 

• '1!11'll'W11111'1!ll'll11bbllil'l::~'11~~mb1'.1nlil1l-l'll'W1111'll'11~~'11~ ~~\J 
~ 

tnl-11f.'\JIIi1~ 1 'll'11~~'11~~n (~11.!~1.!~'11~) '111.! .. 
bbUU'Vl A B 

'll'W11il (m
2

) 30.0 35.0 

li1~ - -

2 17 12 

3- 7 (5 iu) 17 (85) 12 (60) 

8 17 12 

~~l-1 119 84 

d 2 l'J llim ru 1 'l!ll'll11 (30 X 90) + 1 ,500 ~11!ll"u~n'111M1'.1 bbUU'Vl 1 'll'W1111 30.0 m = 

(LV Meter 15(45)A 1 <J> 2w) = 4,200 VA. 
d 2 

l'lllimru 1 'l!ll'll11 (35 X 90) + 1 ,500 ~11!ll"u~n'111M1'.1 bbUU'Vl 2 'll'W1111 35.0 m = 

(LV Meter 15(45)A 1<jl 2w) = 4,650 VA. 

• 
• 4'111~1~u1'1!ll'll111'1'!-vh"1nmnbl..l1!11il'111'.1 ~~\J 

: (84@ 4,650), (119@ 4,200) 

fi.S-8 



• • 
• '1!11'11'1.!1£nb'l!lfl£n'11'1l~1X'1l~~nVI~'I!Il-1111 'brnuH'fi1 Co-Incidence Factor ~~u 

= 0.9 (1 0@ 4,650) + 

0.8 (10@4,650) + 

0.7 (10@4,650) + 

0.6 (10@ 4,650) + 

0.5 { (44@ 4,650) + (119@ 4,200)} 

= 41,850 + 37,200 + 32,550 + 27,900 + 352,200 

= 491,700 VA 

n-2 L'l!lflrnh-J.Yhl'l~·~.mfl1~ 

• 1'VJ.Yhbl'l~~~~1~1'l~tmfl1~ 

• l'i'I'Jiil1rnul'l1~ ( 2 'lim ) • 
w •• 

• ~::1J1Ji!l-l'll1~'W'I!I~~m 
w • 

• ~::1J1Ji!l-l'll1rn1rn.Yh 
• 0 .... 0 .c:l 

• ~!:1J1J1J11J£n'W1bl'l!'J 

w • 

• ~::1J1Ji!l-ll'l~d11'l'll1 

'L'I'IflrnMvhl'l~unfl1~ 

n-3 L'l!lflrnMrh~w'll'1l~'1l1~1~ 

40,000 

20,000 

15,000 

5,000 

10,000 

20,000 

110 000 

VA 

VA 

VA 

VA 

VA 

VA 

VA 

L'l'lflrnMvh~~:w'11'1l~'1l1~1~ = L'l'lflrn~'1lbti'1l~'11'1l~1X'1l~~n + L'l'lflrnMrhl'l~unfl1~ 

= 491,700+110,000 VA 

= 601,700 VA 

'1!11'1J'W1rn'l!l~'1lbbufl~1'VJ.Yh = 601,7oo x 1.26 vA 

= 752,125 VA 

• 
~~,r,. b~'1ln'l!l~'1lbbufl~Mvh (TR.) 'li'W1rn 1 'Jlrn1 fl:: 800 KVA 

fl.5-9 



• 
n-4 'JJ'W1fil~1m'1'1l'Wbbllifl::iu 

iu "" 0 

'JJ'W1fil~1rl1J'1l'W ~1tJfl::b'1ltJ filn1~fl1'W~ ru 

2-8 = 0.9 (10@ 4,650) + 3P 200A 

0.8 { (2@ 4,650) + (8@ 4,200) } + 

0. 7 (9@ 4,200) 

= 41 ,850 + 34,320 + 26,460 

= 102,630 VA 

fi.S-10 



  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวกภาคผนวก  คค..66  
รายการคํานวณการอพยพหนีไฟ 

โดยใชบ้ันไดหนีไฟ 



'if~'l : Te = 2 + [ (Z I ( Y- 1.80)) x 0.0117 ) 

• 
Z flfl li'1ti'ltlfitihAV1f11'l'l'i~'lflJ~ (fit!) 

Y fiB fi'l1lJrr3'1~'lJB~11u1~Mil1vi1Jnlli''l'l'llJfltl (!lJ~'l) 

01fl1'> A 

• li'1ti'ltlflt11umfi1'l : 630 fit! 

• fl'l1lJn11~11u1~Mil'1v11ummn'llJ 4.05 llJ~'l 
• 

1~v11u'1~Mil1vl'lJB~ 1m~m.,jjiJ1ti'ltl 3 -v~ ~~il 
• • • vu7vmiJ7rl FST-1 11fu~nmnmiufi I ti~'liumf~fi1 jjfl'lllJn-3'1~ 1.55 lJ. 'li11JWOjjfl'l1lJ 

v • 
m1~U'l~lJ1W 1.55lJ. 'lJtll~'lJB~~nlli~ 18.8 'lllJ.Im~~ntiBtl 25 'lllJ. 

Sl r !J1 r 

vu1vmi17rl FST-2 Mu~m:mmiufi I ti~'liufi 8 jjfl11lJn1'mrhfiu 1.25 lJ. 'llltlwnjj 
v • 

fl'l1lJn'l1~U'l~lJ1W 1.25 lJ. 'lJtll~'lJB~~ni~ 17.65-18.75 'lllJ. II'CI~~nt!Btl 25 'lllJ. 
S/ I S/ I 

- vu7Ani'J7rl FST.3 1'1fu~m'l~1n'liufi I ti~'Jiufi 8 jjfi'l1lJn1mrhfiu 1.25 lJ. 'lllt!Wnjj 
v _, • 

fl'l1lJn'l1~U'J~lJ1W 1.25 lJ. 'lJtll~'lJfl~~ni~ 17.65-18.75 'lllJ. II'CI~~Ot!Otl 25 'lllJ. 

ll'l'ltith1u!'l'm 

Te = 2 + [ (Z I ( Y- 1.80)) x 0.0117] 

= 2 + [(630 I (4.05- 1.80)) X 0.0117] 

= 2 + ((6301 2.25) X 0.0117] 

= 2 + 3.3 .. 
= 5.3 tll'l'l 

w w r 1 r 
<V ..::1 ~ a. ClJ <V a. v ~--~ v .c:l mu mo!No-.~u~na1m11llnllllla~m'i'l'ifJill'l'lm'l'iuou'Uo.:~!;fo't'l!l't'l'l'i'U ml'l s 'U1'1'1 

~.:~,l'u -.~u~mn1unT'lO'I'I!I'I'I'IIil'1'1'h'lull.:i th~u1w 11 mfl 

01fl1-:i B 

• li'11J'ltlfit111J01fil'J : 609 fit! 

• fl'l1lJn1'1~11u'1•mil1vl1umfi1'l'l'llJ 3.8!lJ~'l 
• 

1~v1Ju1~Mil1vl'lJo~ 1m~m.,jjli'1ti'ltl 3 -v~ ~~il 

fl.6-l 



. ' . 
uu7mtiJ1rl FST-1 iM1J1m;~lfl'lfufi 1 ~~'lfU'IIll~fll i:imlllfl-fl~ 1.55 lJ. 'lflUVI'fliimllJ 

~ .I • fl'll~ll'l::lJlW 1.55 lJ. 'IJUl~'llll~'iJfl.J'~ 17.65-18.75 'lflJ. U<l::'iJfll.llJU 25 'lflJ. 

uu7vl'niJ1rl FST-2 iM'1J1fll'l~lfl'lYu~ 1 ~~~u~ 8 i:imlllfl-fmvhfi1J 1.25 lJ. 'lflUVI'ni:i 
~ . 

f111lJfl11~1l'l::lJ1W 1.25 lJ. 'llUl~'llll~'iJfl.J'~ 17.65 'lflJ. U<l::'iJfll.llJU 25 'lflJ. 
'JI ' 'JI • 

- uu7vl'niJ1r/ FST-3 i'lf1J1fll'l~lfl'Jiufi 1 ~~'lfufi 8 i:imllJfl-fmvhfi1J 1 lJ. 'lflUVffliifl'lllJ 
~ . 

fl11~1l'l::lJ1W 1.25 lJ. 'IJUl~'llll~'iJfl.J'~ 17.65 'lflJ. U<l::'iJfll.llJU 25 'lflJ. 

U'Vlurhiuff~'l 

Te ~ 2 + [ (Z I ( Y- 1.80)) x 0.0117] 

~ 2 + [(609 I (3.8 -1.80)) X 0.0117] 

~ 2 + [(6091 2) X 0.0117] 

~2+ 3.6 

~ 5.6 Ulfi 

W '01 1 I 1 

~ '" '" '" ~ ~ '" " <'!14 .. M ~ '" lFI'Illti01Nll1::fJ::I1<llfl111llfllllll<l::flTl'llfJill'l'lfll'll'llllfJ'U6~~6'1'1fJ'I'I'II'Illl'l !l 5 'lll'rl 

~-:nYu -;::fl::ll<l11um·m'l'lfl'I'I'IIUlvlnJJ~~ 1h::mw 11 '111ft 

Olfll'd c 

• li'lUll.lflUiUOlfll'l : 624 flU 

• mlllfl1'1~uu'11ll'llil'1vl1ulllmn1ll 2.8 !lllll> 

. ' . 
uu7RniJ7r/ FST-1 iM1J1fllmfl'lfufi 1 ~~'JIU'IIll~fll i:imllJfl-fH 1.55 lJ. 'lflUVffliifl'lllJ 

VAj ~ ~.: 1 

fl'll~ll'l::lJlW 1.55lJ. 'IJUlfl'IJO~'iJfllll~ 17.65-18.75 'lflJ. U<l::'iJflUOU 25 'lflJ. 'Vl~U 'l::1J::'I11~ 

uu7mtiJ1r/ FST-2 i'lf1J1fll'l~lfl~U~ 1 ~~~U~ 8 i:imllJfl-fmvhfi1J 1.25 lJ. 'lflUVJ'ni:i 
~ . 

f111lJfl11~1l'l::lJ1W 1.25 lJ. 'llUlfl'llll~'iJfl.J'~ 17.65 'lflJ. U<l::'iJfll.llJU 25 'lflJ. 

Te = 2 + [ (Z I ( Y- 1.80)) x 0.0117] 

= 2 + [(6241 (2.8- 1.80)) X 0.0117] 

= 2 + [(6241 1) X 0.0117] 

= 2 + 7.3 .. 
= 9.3 1..11'1'1 

.. " 1 • • 

u d, .<!:t .<!:t Gl u .<!:t !I ~--"' il .::1 
lFI'Il!JJ01NO'd::fJ::Il<llfll'd\llfll'il U<l:::fll'd'llfJill'l'lfll'll'll6fJ'U6~~6'1'1fJ'I'I'II'Illl'l !l 5 'lll'rl 

~~tY'Il1::u::nol1um-.o'l'l!l'l'l'llii'1vlnJJ~~ 1l1::JJ1W 15 'lllfl 

~.6-2 



  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก คภาคผนวก ค..77  
รายการคํานวณระบบระบายอากาศ  

และระบบปรบัอากาศ 



('fl1f>l1~ A,B,C) 

0 ' <=I 
'W1t.J'EITt .. n~ ~3-.Jru ~n. 3308 

'lJ 

1'1.7-1 



i'tl.., Gridline ~l.l~~'il~ Load ~1.111>lbri~'il~~~"u;i'~ 411.1~1.1 :i"JIJ load 

(~~.IJ) Btu/hr- sq m Btu/hr Btu/hr '"'tl.., Btu/hr 

1 mf'l1~ A 4,410,000 

2 'il1f'l1~ B 4,263,000 

3 'il11'l1~ c 4,383,000 

--·---

------· 

·-

.. ~.~~ "'1 ~~:1-lbfl~"a~ W"a1ml'l'l'l~ M~n1~ 13,056,000 

f\.7-2 

550391tlfufl1n11'1-a'la 



LFI1~n11 L~~dl'lf hOi w~~TI" 2 LWI'l 1 111JUW1~'i1!J;I2 nt~L~Vi>JI-!11J!W ('il1fl1'i Al 

'llU1~LR;'il~l.]~ l'il1011'1 

'"" \i£1'1 !Ji1LL\·1'll'I'Wfl~ ilu~.X•• Load 

<••-~) Btu/11r- sq m Btu/hr 

iu2 MEI'I,r'ILflU'!Ifl'l'«fl'llih TYPE A A1-A22,AA-AD 15.10 BOO 12,0BO 

M'EI'IUElU'!lfl..,,xt:l..,'tin TYPE A A1-A22M-AD B.70 600 5,220 

UtJ,ni.ufiU'llt:l'lM£1-11-in TYPE B A1-A22,AA-AD 15.60 BOO 12,4BO 

Un.:~ut~u'!lfl'lMt:l·ni'n TYPE B A1-A22,AA-AD 12.40 600 7,440 

r.r;u.fu 2 
. -

i1J 3-7 Ufl.:ni'ILfh.!'!IEI'lMfi<~Yi'n TYPE A A1-A22,AA-AD 15.10 BOO 12,0BO 
r-------·-
1-i'El'I'\JfiU'ilfl'llXEI'I-ffn TYPE A A1-A22,AA-AD B.70 600 5,220 

Utmi'ILfiU11El'IMtNW'n TYPE B A 1-A22,AA-AD 15.60 BOO 12,4BO 

MEl'lUEIU'llfl'l~fl .. rVfn TYPE B A1-A22,AA-AD 12.40 600 7,440 

r.r~.tu 3-7 

iuB Ut:Flti'lLfitl11fl'IMfl'loffn TYPE A A1-A22,AA-AD 15.10 BOO 12,0BO 

Mfl'lUflU'!Ifl'lMfl'l-ffn TYPE A A 1-A22,AA-AD B.70 600 5,220 

Mt~·:ni .. ufiu'liEJ'lUtNoffn TYPE 8 A 1-A22,AA-AD 15.60 BOO 12,4BO 
-

Mfi-1Ufi'IJ11fl'IMfl'llin TYPE B A1-A22,AA-AD 12.40 600 7,440 

..,,.,t\A B 

·~'UJLA1tJ'It.litJ'i11n1A'tf'l 'il1A1'i A 

65039\UfummfHflfti.A 

11'1J1t'\L~1'EJ'Ifliij111 rff'l ~1U'lt.! ~l-lload 

Btu/hr l-lfH Btu/hr 

12,000 15 1BO,OOO 

9,000 15 135,000 

12,000 15 1BO,OOO 

9,000 15 135,000 

630,000 

12,000 75 900,000 

9,000 75 675,000 

12,000 75 900,000 

9,000 75 675,000 

3,150,000 

12,000 15 1BO,OOO 

9,000 15 135,000 

12,000 15 1BO,OOO 

9,000 15 135,000 

630,000 

4,410,000 

'"" 

fl.7-3 



. ,.,. '«m dhul-nl~Wrlt'l ~uvh\'a. Load 11U111lwiffi~'Vl~~IK~ ~1U'lU 1'Ulload 

,.,_~) Btu!hr- sq m Btu/hr Btu/hr ~f)~ Btu/hr 

11'u2 M'n~,!.uflu'll£1-lM'fl·nin TYPE A B1-B19,BA-BP 15.10 800 12,080 12,000 17 204,000 

'MtN'WflU'llfFl'itfl~~n TYPE A B1-B19,BA-BP 8.70 600 5,220 9,000 17 153,000 

Ma.:n!~l~U'!Ifl~M'twNn TYPE a B1-B19,BA-BP 15.60 BOO 12,480 12,000 12 144,000 

M'fl~U'EIU'l1El-1M'n~-A'n TYPE B B1-B19,BA-BP 12.40 600 7,440 9,000 12 108,000 

..,,,t,. 2 609,000 

1l'u3-7 M'£NI,r~LflU'liEN1XB~~n TYPE A B1-819,BA-BP 15.10 800 12,080 12,000 85 1,020,000 

M'fl-1UflU'llfl-11Xfl>l'Kn TYPE A B1-819,BA-BP 8.70 600 5,220 9,000 85 765,000 

M'fl'l,j">lLflU'llfl'IM'fl'l'rin TYPE B B1-819,BA-BP 15.60 800 12,480 12,000 60 720,000 

,fl'IUflU'ilfl'llXfl'IW'n TYPE B B1-819,BA-BP 12.40 600 7,440 9,000 60 540,000 

..,~,f,. 3-7 3,045,000 

.rua Ut:~ .. ni'ILfl\.l'lltNM"fl-11-in TYPE A B1-819,BA-BP 15.10 800 12,080 12,000 17 204,000 
... .. 

Ua..:JUflt.l'llfl'IM'fl-1..-in TYPE A B1-B19,BA-BP 8.70 600 5,220 9,000 17 153,000 

1Xfl'l,i',mh.l"ll'EI-1lXtNlin TYPE 8 B1-819,8A-BP 15.60 800 12,480 12,000 12 144,000 

1Xfl-1Ufl'W'llfl'llVtNlin TYPE B B1-819,8A-BP 12.40 600 7,440 9,000 12 108,000 

..,.,,t'U 8 609,000 

'i'UJLFI1'iJ·nJfil'i11n1A-t~ 'iJ1FI1'l 8 4,263,000 

f1.7-4



LFI'i~n1~ L01'1l~U'lll'1l~ 'W~'j1!J 2 LVII'I 1 !IUU'W~'i'l!Jil2 D'{~L'VI'W!J'III1UFl'l ('1!1R1'i Cl 

-,11J"lGJLR-;'il.:ltfi'tJ'i11n1ff 

"" ~El-l cii1U.~t.l>l~ri~ I ~uVhtfl-1 Load 

<••-~l Btulhr- sq m Btu/hr 

i'uih>l lltNiltih~fiFl~ C10.1-G10.3,CH.1-CH.2 21.70 BOO 17,360 

1t1~!fi'flUfuLL~:::"'tFl~~t"'l C10.2-C10.5,CH.1-CH .3 B220 BOO 65,760 

~'El-lYllilL'\.1~ C10.6-G10.B,CH.1-GH.2 33.40 1000 33,400 

..,,.,f,,;,. 
it!2 1Xfl~,!.:uriu'ila-1U"a-1lin TYPE A C1-C20,CA-CN 15.10 BOO 12,0BO 

~£1>1U£JU'llf.l-1~£1-1'tin TYPE A C1-C20,CA-CN B.70 600 5,220 

U"fl.:!,i-1LriU'llfl-1\lfJ-1'tin TYPE B C1-G20,CA-CN 15.60 BOO 12,4BO 

U"fl-1U'ElU'!Ifl-1Ufl-1"rin TYPE 8 C1-G20,CA-GN 12.30 600 7,3BO 

..,,.,f, 2 

"" 3-7 U'fl,ni,mh.!'llfh1U"fl'll1n TYPE A C1-C20,CA-CN 15.10 BOO 12,0BO 

U"t:l'!UflU'llfl-.lU"n~W'n TYPE A C1-C20,CA-CN B.70 600 5,220 
--

U'a,ni',miU'llfl-lUt:wKn TYPE B C1-C20,CA-CN 15.60 BOO 12,4BO 

U"a-.lUflU'llfl'IU"El>llin TYPE 8 C1-C20,CA-CN 12.30 600 7,3BO 

..,~.fu 3-7 

"" B 
U'tNJ-1LfiU'llfl-3U"tNn'n TYPE A C1-C20,CA-CN 15.10 BOO 12,0BO 

,..fl-lUflU'ilfl'IU"tl>lli'n TYPE A C1-G20,CA-GN B.70 600 5,220 
-

Un.ni.mhJ'lltl'IU"El-1-ffn TYPE B C1-G20,CA-CN 15.60 BOO 12,4BO 
~--- .. - ·-·· 

U"a.:JUflU"11fl'IU"n~'ffn TYPE B C1-C20,CA-GN 12.30 600 7,3BO 

..,,.,f,. B 

'i'UJtl'l~il~'Lli\Jil1n1fl,f'~ 'i11FI1'5' C 

55039\tfuJmmfH!Yri\C 

~'IJ1P\LPI1fl~~~~fli'>l ~1'\.l')U 7'UJ load 

Btu/hr -«f)~ Btu/hr 

1B,OOO 1 1B,OOO 

66,000 1 66,000 

36,000 1 36,000 

120,000 

12,000 17 204,000 

9,000 17 153,000 

12,000 12 144,000 

9,000 12 10B,OOO 

609,000 

12,000 B5 1,020,000 

9,000 B5 765,000 
---

12,000 60 720,000 

9,000 60 540,000 

3,045,000 

12,000 17 204,000 

9,000 17 153,000 
·-

12,000 12 144,000 
. .. ··-

9,000 12 10B,OOO 

609,000 

4,3B3,000 

fU-5 
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0.126 
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> Sa(0.2s)/(RII) 

< Sa(ls)/(WI) 
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PJ 

PJ 

PJ 

PJ 

PJ 
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Bottom 

p 

3130 
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22014 

22390 
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17561 

17561 
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19058 
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35061 
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43693 

49264 
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59278 
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15150 
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V2 
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74898 
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113438 
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129193 
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146057 

154012 

154012 

V3 
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1414 
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23243 

23243 
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27429 
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51281 

12984 
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25838 
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38946 
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46474 

53821 

53821 
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T 
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1329 

1329 
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1178 

1280 

1280 

1130 

1130 

1236 

1236 

1040 

1040 

1103 

1103 

912 

912 

85936 

86965 

121765 

121053 

137083 

135078 

141970 

138902 

139053 

134935 

129198 

123921 

112333 

105919 

90745 

83195 

73796 

73796 

242493 

243222 

317864 

315606 

354634 

349706 

362825 

354983 

356707 

346737 

333507 

320214 

287657 

272935 

M2 

2914 

1989 

2811 

2115 

2085 

2111 

2039 

2161 

1953 

2132 

1932 

2100 

1703 

2102 

1715 

2171 

1546 

1589 

23734 

11741 

33025 

25269 

22432 

58932 

41080 

105995 

87830 

164317 

149203 

235412 

225242 

321556 

313611 

426857 

428151 

478220 

24271 

29827 

30668 

87282 

89265 

178482 

177035 

287283 

284464 

425802 

411437 

563806 

558416 

723794 

M3 

12913 

27389 

34249 

33090 

36669 

73267 

68542 

147359 

134048 

247544 

231144 

368210 

350480 

507638 

485061 

669538 

649068 

753121 

161209 

285358 

219375 

351521 

289300 

459928 

371167 

538529 

486740 

692862 

574338 

786716 

770832 

1004685 

955340 

1157555 

1177382 

1275694 

37077 

48425 

60154 

137855 

112299 

324770 

274855 

563991 

525897 

877320

822785

122183

118762
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'iA'Nn1'i il1FI1'i¥1'mnfli'ui;!\l 8 'lfu il1FI1'i A,nUUW'iZ'i1:1.1 2 n\11:1.1. 

Story Pier Load Loc p V2 V3 T M2 M3 

STORY2 P3 EN.(W,EQ I Top 56614 159857 64396 235814 702386 1561197 

STORY2 P3 EN.(W,EQ) Bottom 56614 159857 64396 218271 878916 2003008 

STORY I P3 EN.( W,EQ) Top 60874 163929 74290 208286 874479 1974439 

STORY I P3 EN.( W,EQ) Bottom 60874 163929 74290 207101 961158 2163392 

STORY9 P4 EN.( W,EQ) Top 35710 66024 30164 151473 82559 341269 

STORY9 P4 EN.(W,EQ) Bottom 35710 66024 30164 143236 158776 526012 

STORY8 P4 EN.( W,EQ) Top 44038 61965 33066 124096 143481 437739 

STORY8 P4 EN.(W,EQ) Bottom 44038 61965 33066 119035 225859 597733 

STORY7 P4 EN.( W,EQ) Top 43593 78052 33286 144652 143965 524596 

STORY7 P4 EN.( W,EQ) Bottom 43593 78052 33286 135018 228821 730431 

STORY6 P4 EN.( W,EQ) Top 50911 71517 36666 107889 216359 603589 

STORY6 P4 EN.( W,EQ) Bottom 50911 71517 36666 101738 308540 799372 

STORY5 P4 EN.(W,EQ) Top 50301 87723 36643 129527 218766 746976 

STORY5 P4 EN.( W,EQ) Bottom 50301 87723 36643 118857 312834 990318 

STORY4 P4 EN.(W,EQ) Top 57202 78750 42582 87152 300928 826259 

STORY4 P4 EN.( W,EQ) Bottom 57202 78750 42582 79911 409890 1045413 

STORY3 P4 EN.( W,EQ) Top 56190 94949 42307 103794 304800 1025917 

STORY3 P4 EN.( W,EQ) Bottom 56190 94949 42307 92238 414908 1291474 

STORY2 P4 EN.(W,EQ) Top 60733 97954 49244 70742 410650 1089670 

STORY2 P4 EN.( W,EQ) Bottom 60733 97954 49244 70742 459145 1222160 

STORY I P4 EN.(W,EQ) Top 59172 131482 48455 67183 415439 1347934 

STORY I P4 EN.( W,EQ) Bottom 59172 131482 48455 67183 462959 1463647 

!1.8-3 
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PI EN.( W,EQ I Top 

PI EN.( W.EQ) Bottom 

PI EN.( W,EQ) Top 

PI EN.( W,EQ) Bottom 

PI EN.( W,EQ) Top 

PI EN.( W,EQ l Bottom 

PI EN.( W,EQ) Top 

PI EN.( W,EQ) Bottom 

PI EN.( W,EQ) Top 

PI EN.( W,EQ) Bottom 

PI EN.( W,EQ) Top 

PI EN.( W,EQ) Bottom 

PI EN.( W,EQ) Top 

PI EN.( W.EQ) Bottom 

PI EN.( W,EQ) Top 

PI EN.( W,EQ) Bottom 

PI EN.( W,EQ) Top 

PI EN.( W,EQ) Bottom 

P2 EN.( W,EQ I Top 

P2 EN.( W,EQ) Bottom 

P2 EN.( W,EQ) Top 

P2 EN.( W,EQ) Bottom 

P2 EN.( W,EQ ) Top 

P2 EN.( W,EQ) Bottom 

P2 EN.( W,EQ I Top 

P2 EN.( W .EQ ) Bottom 

P2 EN.( W,EQ) Top 

P2 EN.( W,EQ) Bottom 

P2 EN.( W,EQ) Top 

P2 EN.( W,EQ ) Bottom 

P2 EN.( W,EQ I Top 

P2 EN.( W.EQ ) Bottom 

P2 EN.( W.EQ) Top 

P2 EN.( W,EQ) Bottom 

P2 EN.( W,EQ) Top 

P2 EN.( W,EQ) Bottom 

P3 EN.( W,EQ I Top 

P3 EN.( W,EQ) Bottom 

P3 EN.( W,EQ) Top 

P3 EN.( W,EQ ) Bottom 

P3 EN.( W,EQ) Top 

P3 EN.( W,EQ) Bottom 

P3 EN.( W.EQ I Top 

P3 EN.( W,EQ) Bottom 

P3 EN.( W,EQ) Top 

P3 EN.( W,EQ ) Bottom 

P3 EN.( W,EQ) Top 

P3 EN.( W,EQ I Bottom 

P3 EN.( W,EQ I Top 

P3 EN.( W.EQ ) Bottom 

p 

5214 

5214 

10923 

10923 

16773 

16773 

22672 

22672 

28386 

28386 

33588 

33588 

37877 

37877 

43460 

43460 

46149 

46149 

5104 

5104 

11075 

11075 

17293 

17293 

23671 

23671 

29919 

29919 

35653 

35653 

40446 

40446 

46489 

46489 

49699 

49699 

1299 

1299 

2903 

2903 

4510 

4510 

6092 

6092 

7586 

7586 

8918 

8918 

10000 

10000 

V2 

12639 

12639 

26294 

26294 

46191 

46191 

63992 

63992 

80450 

80450 

95188 

95188 

101300 

101300 

117568 

117568 

162513 

162513 

12796 

12796 

46856 

46856 

73416 

73416 

96154 

96154 

115698 

115698 

132876 

132876 

140740 

140740 

150467 

150467 

184004 

184004 

6835 

6835 

14064 

14064 

26606 

26606 

37550 

37550 

46435 

46435 

53987 

53987 

58415 

58415 

V3 

3589 

3589 

3223 

3223 

3325 

3325 

3329 

3329 

3163 

3163 

2796 

2796 

2712 

2712 

2233 

2233 

1968 

1968 

16474 

16474 

27099 

27099 

43925 

43925 

56928 

56928 

68352 

68352 

80096 

80096 

82576 

82576 

93068 

93068 

125677 

125677 

3618 

3618 

2745 

2745 

2906 

2906 

2812 

2812 

2629 

2629 

2234 

2234 

2103 

2103 

T 

2792 

2792 

2740 

2740 

2824 

2824 

2814 

2814 

2673 

2673 

2367 

2367 

1988 

1988 

1231 

1231 

1260 

1260 

167726 

167949 

238223 

235469 

266003 

260769 

279542 

271607 

281522 

270843 

270611 

257053 

234417 

218707 

184483 

166570 

137384 

137384 

1348 

1348 

1136 

1136 

1185 

1185 

1158 

1158 

1085 

1085 

924 

924 

958 

958 

M2 

6139 

4089 

4744 

4442 

4781 

4700 

4654 

4839 

4261 

4762 

3589 

4396 

2711 

5048 

2544 

3882 

1968 

0 

26829 

69439 

96499 

63913 

78652 

102249 

86962 

207466 

183240 

358569 

336323 

548388 

531458 

751855 

728254 

978558 

970968 

1094958 

5905 

4407 

3850 

3972 

4134 

4148 

3901 

4114 

3534 

3961 

2896 

3472 

2262 

3735 

M3 

22595 

55719 

78796 

52196 

61469 

128773 

110764 

273056 

252228 

465054 

445486 

700337 

684154 

963449 

939359 

1270167 

1257766 

1419444 

24350 

41343 

58380 

112029 

94512 

28!892 

258637 

519426 

496226 

814004 

793033 

1159997 

1142956 

1533015 

1510071 

1929313 

1917362 

2098859 

11868 

27384 

37879 

35395 

37344 

78060 

68640 

163356 

152099 

569153 
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Story Pier Load Loc p V2 V3 T M2 M3 

STORY2 P3 EN.( W,EQ) Top 11009 64930 1822 731 2049 558293 

STORY2 P3 EN.( W,EQ) Bottom 11009 64930 1822 731 3146 739270 

STORY! P3 EN.( W,EQ) Top 11715 76146 1053 340 1053 733791 

STORY! P3 EN.( W,EQ) Bottom 11715 76146 1053 340 0 809043 

STORY9 P4 EN.! W,EQ) Top 3632 7062 2728 1929 4526 14081 

STORY9 P4 EN.( W,EQ l Bottom 3632 7062 2728 1929 3248 17812 

STORY8 P4 EN.( W,EQ) Top 7634 16683 2129 1764 3008 29106 

STORY8 P4 EN.( W.EQ) Bottom 7634 16683 2129 1764 3060 37867 

STORY7 P4 EN.( W,EQ) Top 11686 26385 2225 1809 3151 29451 

STORY7 P4 EN.( W,EQ) Bottom 11686 26385 2225 1809 3190 88421 

STORY6 P4 EN.( W,EQ) Top 15736 34977 2175 1786 2991 75279 

STORY6 P4 EN.( W,EQ) Bottom 15736 34977 2175 1786 3211 166095 

STORY5 P4 EN.(W,EQ) Top 19623 42231 2042 1681 2692 152072 

STORY5 P4 EN.( W,EQ) Bottom 19623 42231 2042 1681 3131 270365 

STORY4 P4 EN.( W,EQ) Top 23128 48407 1738 1472 2185 257653 

STORY4 P4 EN.( W,EQ) Bottom 23128 48407 1738 1472 2777 393947 

STORY3 P4 EN.( W,EQ) Top 26001 50940 1734 1307 1721 383569 

STORY3 P4 EN.( W,EQ) Bottom 26001 50940 1734 1307 3234 527285 

STORY2 P4 EN.(W,EQ) Top 29731 56590 1593 815 1713 513420 

STORY2 P4 EN.( W.EQ) Bottom 29731 56590 1593 815 2858 673290 

STORY! P4 EN.(W,EQ) Top 31280 74715 1038 623 1038 666029 

STORY! P4 EN.( W,EQ) Bottom 31280 74715 1038 623 0 740253 

t1.8-7 
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EARTH QUAKE ANALYSIS 

Ullll!lljOl:IJ 

.;iu~ rill~:~?:! l~lll!1 uu~~ n1~ m'l1 

rhrnnJd~~llUI:!Ull~!ll~mun~1:~~ 

Ul~!il'll'llll~lllmlt~!lm!uu~hunmuNuiiiu,m 

ZONE 

Sa(0.2s) 

Sa (Is) 

l~UU 1ill~i:!?:il~IIUUNI:!:IJ~mm~~1Ulll~IW~~jjml:IJ!'11U~1 

R 

Cd 

Ali:!Ui:!.N<I~lJUI:!'IllJ~lll~IIN'IliiiU,'I'I1 &l'fu!W~i'J Cs 

IW1~wtmilfll1m1 

il1l:IJ1f~'llll~lllilll (:11.) 

' ~~~ 

I 

I. :IJ~N.I302 ( 2552) :IJl~l~l'llfllltl!ln!!UU!llflll~l'll'lll'llflll~'lli:!~!n!l'll'IIMIIN'Ilfii'll,'1'11 

nl:~~1mnfimlua~N'~Iii!l~ nl~m1~:1Jm~,'Vl~ 

> 
< 
> 

5 

0.126 

0.158 

il 

6.00 

2.50 

5.00 

Sa(0.2s)/(RII) 

Sa(ls)/(R/1) 

0.01 

1.00 

23.80 

i1.8-9 



Story 

STORY9 

STORY9 

STORY8 

STORY8 

STORY7 

STORY7 

STORY6 

STORY6 

STORY5 

STORY5 

STORY4 

STORY4 

STORY3 

ST0RY3 

STORY2 

STORY2 

STORY! 

STORY! 

STORY9 

STORY9 

STORY8 

STORY8 

STORY7 

STORY7 

STORY6 

STORY6 

STORY5 

STORY5 

STORY4 

ST0RY4 

ST0RY3 

STORY3 

STORY2 

STORY2 

STORY! 

STORY! 

ST0RY9 

STORY9 

STORY8 

STORY8 

STORY7 

STORY7 

STORY6 

STORY6 

STORY5 

STORY5 

STORY4 

STORY4 

STORY3 

STORY3 

Pier Load Loc 

PI EN.( W,EQ I Top 

PI EN.( W.EQ J Bottom 

PI EN.( W,EQ) Top 

PI EN.( W,EQ I Bottom 

PI EN.\ W,EQ) Top 

PI EN.( W,EQ l Bottom 

PI EN.( W,EQ) Top 

PI EN.( W.EQ) Bottom 

PI EN.( W,EQ) Top 

PI EN.( W,EQ) Bottom 

PI EN.\ W,EQ) Top 

PI EN.( W,EQ) Bottom 

PI EN.( W,EQ) Top 

PI EN.( W,EQ) Bottom 

PI EN.( W,EQ) Top 

PI EN.\ W,EQ) Bottom 

PI EN.( W,EQ) Top 

PI EN.( W,EQ) Bottom 

P2 EN.( W,EQ ) Top 

P2 EN.( W.EQ ) Bottom 

P2 EN.( W,EQ) Top 

P2 EN.( W,EQ) Bottom 

P2 EN.\ W,EQ ) Top 

P2 EN.( W,EQ) Bottom 

P2 EN.( W,EQ) Top 

P2 EN.( W,EQ) Bottom 

P2 EN.( W.EQ) Top 

P2 EN.( W,EQ) Bottom 

P2 EN.\ W,EQ) Top 

P2 EN.( W,EQ ) Bottom 

P2 EN.( W,EQ I Top 

P2 EN.( W.EQ) Bottom 

P2 EN.( W.EQ ) Top 

P2 EN.( W,EQ ) Bottom 

P2 EN.\ W,EQ) Top 

P2 EN.( W,EQ) Bottom 

P3 EN.( W,EQ I Top 

P3 EN.( W,EQ) Bottom 

P3 EN.( W,EQ) Top 

P3 EN.\ W,EQ) Bottom 

P3 EN.( W,EQ) Top 

P3 EN.( W,EQ ) Bottom 

P3 EN.( W.EQ I Top 

P3 EN.( W,EQ) Bottom 

P3 EN.( W,EQ ) Top 

P3 EN.( W,EQ) Bottom 

P3 EN.( W,EQ) Top 

P3 EN.( W,EQ I Bottom 

P3 EN.( W,EQ I Top 

P3 EN.(W.EQ) Bottom 

p 

5426 

5426 

11205 

11205 

17107 

17107 

23035 

23035 

28754 

28754 

33937 

33937 

38189 

38189 

43927 

43927 

45980 

45980 

5514 

5514 

11950 

11950 

18588 

18588 

25352 

25352 

31941 

31941 

37960 

37960 

42969 

42969 

49247 

49247 

52621 

52621 

1493 

1493 

3187 

3187 

4881 

4881 

6541 

6541 

8103 

8103 

9489 

9489 

10612 

10612 

V2 

13088 

13088 

26899 

26899 

48536 

48536 

67128 

67128 

83935 

83935 

99181 

99181 

105656 

105656 

122807 

122807 

170019 

170019 

11694 

11694 

43572 

43572 

67073 

67073 

87141 

87141 

104106 

104106 

118861 

118861 

125890 

125890 

134102 

134102 

161706 

161706 

7860 

7860 

16125 

16125 

30413 

30413 

43412 

43412 

54771 

54771 

64410 

64410 

68728 

68728 

V3 

3269 

3269 

2953 

2953 

3040 

3040 

3040 

3040 

2879 

2879 

2542 

2542 

2461 

2461 

2049 

2049 

1822 

1822 

14307 

14307 

27035 

27035 

43663 

43663 

56548 

56548 

67835 

67835 

79170 

79170 

81583 

81583 

90234 

90234 

119378 

119378 

3260 

3260 

2426 

2426 

2577 

2577 

2485 

2485 

2321 

2321 

1960 

1960 

1858 

1858 

T 

2499 

2499 

2430 

2430 

2508 

2508 

2495 

2495 

2367 

2367 

2090 

2090 

1766 

1766 

1075 

1075 

1124 

1124 

187813 

187409 

254861 

251352 

284161 

278039 

296391 

287508 

294727 

283080 

279386 

264752 

243670 

226553 

194136 

174467 

137255 

137255 

1713 

1713 

1510 

1510 

1583 

1583 

1549 

1549 

1449 

1449 

1251 

1251 

1108 

1108 

M2 

5601 

3715 

4354 

4063 

4366 

4303 

4235 

4435 

3853 

4363 

3227 

4038 

2412 

4634 

2265 

3678 

1822 

0 

27194 

63162 

89904 

54252 

69245 

100861 

81956 

212672 

188539 

363576 

341452 

552800 

536206 

755234 

732168 

975483 

968484 

1086224 

5304 

3988 

3387 

3528 

3662 

3682 

3442 

3642 

3112 

3503 

2535 

3053 

1988 

3310 

M3 

22847 

56792 

79309 

52949 

61769 

130158 

111365 

283244 

260993 

489276 

468285 

742629 

725244 

1019723 

995927 

1340981 

1328137 

1497195 

23443 

29958 

44089 

106848 

87544 

265106 

242646 

481893 

459977 

748033 

728375 

1058329 

1042413 

1392768 

1371375 

1746201 

1735062 

1894798 

13979 

33569 

46990 

35150 

39636 

83404 

72117 

182960 

169577 

474155 

665685 11.8-10 
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Story Pier Load Loc p V2 V3 T M2 M3 

STORY2 P3 EN.( W,EQ I Top I 1994 78173 1604 795 1802 652549 

STORY2 P3 EN.( W.EQ) Bottom 11994 78173 1604 795 2769 872002 

STORY I P3 EN.( W.EQ) Top 12629 100369 865 682 865 865331 

STORY I P3 EN.( W,EQ) Bottom 12629 100369 865 682 0 964956 

1'1.8-11 
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SOIL PROTECTION ANALYSIS (PASS. LIFT) 

SURCHARGE A t/mA2 

r TLJ~L,H r ~l~u'lfu vl 1 

I 

STEEL SHEET PILE--< I 

an B :w. 

T c I~ y D 

y E 

SHEET PILE 

pa= 0.333 *I .0*4. 75+0.333 *I. 70*4. 7 5*0.50*4. 75 

pp= 3* I .70*2.25*0.50*2.25 

FS. 

WI= 0.333*I *0+0.333* I .70*0*0.50*0 

W2= 0.333* I *4.00+0.333* I. 7*4.00*0.50*4.00 

M = 4689 kg.m./m 

7.97 

I2.9I 

1.62 

0.00 

5.86 

Sreq = 326 USE SHEET PILE TYPE III ( SP-Ill -60 kg/m. ) 

HEAVE EFFECT 

Passsive Force= cNc+qNq 

Active Force = yH 

WALE 

W= 

M= 

Sreq = 

I450*1.50 

1/10*2 I 75*6.00A2 

544 

USE H-300x300 - 94.50 kg!m. 

STRUT 

P= 

Kllr= 

Fa= 

I450*1.50*6.00 

60017.5I 

1080*119.8 

USE H-300x300- 94.50 kg!m. 

FS. 

23.9 

I 1.9 

2.00 

2I75 

7830 

13050 

80 

I29384 

A= 1.00 timA2 

B= 7.00 m. 

C= 0.00 m. 

D= 0.00 m. 

E= -2.50 m. 

tim. 

tim. 

OK 

tim. 

tim. 

t/m"2 

OK 

kg/m. 

kgm. 

kg. 

kg. 

fl.8-l3 



'il'l"i.:ln1"i iil11'11"iWniil111fU~.:i 8 <ifu ii111'11"i C,nUUW"i~"i1:1J 2 n'IIJ:IJ. 

SOIL PROTECTION ANALYSIS (UN. TANK) 

SURCHARGE A r·r· · J awL HI, 

y±O.QQ '"-"- I r 
i I 
i 

.• I 
I I 

STEEL SHEET PILE·--! i 
tin B :u 

y c i ,H 
y D i I 

'! 

y E i i 

SHEETP1LE 

1 
~l~'IJ<U'W vl , 

~~lli'W.£'W'Yi 2 

pa~ 0.333 * 1.0* 5.85+0.333 * 1. 70* 5.85*0.50*5.85 

pp~ 3* 1.70*2.75*0.50*2.75 

FS. 

W1 ~ 0.333*1 *0+0.333*1.70*0*0.50*0 

W2~ 0.333* 1 *4.94+0.333* 1. 7*4.94*0.50*4.94 

M ~ 10407 kg.m./m 

11.63 

19.28 

1.66 

0.00 

8.55 

Sreq ~ 723 cm"3 USE SHEET PILE TYPE III ( SP-Ill -60 kg/m. ) 

HEAVE EFFECT 

Passsive Force= cNc+qNq 

Active Force = 

w~ 1450*3.00 

1/10*4350*4.50A2 

Sreq ~ 612 cm"3 

USE H-300x300- 94.50 kg/m. 

1450*3.00*6.00 

K1/r~ 600/7.51 

Fa~ 1080*119.8 

USE H-300x300- 94.50 kg/m. 

FS. 

26.2 

15.3 

1.71 

4350 

8809 

26100 

80 

129384 

A~ 1.00 timA2 

B~ 9.00 m. 

c~ 0.00 m. 

D~ 0.00 m. 

E~ -3.10 m. 

tim. 

tim. 

OK 

tim. 

tim. 

OK 

kg/m. 

kgm. 

kg. 

cm"3 

kg. 

fl.8-14 



'il'l'i\'ln1"i lil11'11"iWnlil1rii'Ui!!" 8 offu lil11'11"i D,fiUUW"i~"i13J 2 n\113.1. 

SOIL PROTECTION ANALYSIS (UN. TANK) 

SURCHARGE A 

r·nr ~~ I~ 
y±o.oo """ ', ~ 

rtll~hJ.ffuvl 1 

1 I 
I 
' I 

I I 

, I 
I 

STEEL SHEET PILE-----; I 

iifl B lJ. I 
y C 'IH 

y D i I 
i 

y E 

SHEET PILE 

pa~ 0.333*1.0*5.20+0.333 *I. 70*5.20*0.50*5.20 

pp~ 3*1.70*2.50*0.50*2.50 

WI~ 0.333*1*0+0.333*1. 70*0*0.50*0 

W2~ 0.333*1*4.37+0.333*1. 7*4.37*0.50*4.37 

M~ 6541 kg.m./m 

FS. 

9.39 

15.94 

1.70 

0.00 

6.86 

Sreq ~ 454 cm"3 USE SHEET PILE TYPE Ill ( SP-Ill -60 kg/m. ) 

HEAVE EFFECT 

Passsive Force= cNc+qNq 

Active Force = yH 

w~ 1450*3.00 

M~ Ill 0*4350*4.50'2 

Sreq ~ 612 cm"3 

USE H-300x300 - 94.50 kg!m. 

1450*3.00*6.00 

K1/r~ 600/7.51 

Fa~ 1080*119.8 

USE H-300x300- 94.50 kg!m. 

FS. 

25.2 

13.6 

1.85 

4350 

8809 

26100 

80 

129384 

A~ 1.00 tim'2 

B~ 8.00 m. 

c~ 0.00 m. 

D~ 0.00 m. 

E~ -2.70 m. 

tim. 

tim. 

OK 

tim. 

tim. 

tim'2 

OK 

kg/m. 

kgm. 

kg. 

cm"3 

kg. 

f1.8-15 



'iA'>{In,'> ;nA,'>wmnl'l'ul!!" 8 'lfu ;nA,'> G,nuu'lll'>ll'>,:IJ 2 n\11:1.1. 

SOIL PROTECTION ANALYSIS (UN. TANK) 

SURCHARGE A t/mA2 

r~~r~-~ ~· 1. 
y±o.oo h~""- I ~ 1 

~11i'W'if'W vi , 

. I 

I I 
' 

I 

I 
I 

STEEL SHEET PILE.....- i 
~f1 B 

I 

y c ~~ 
' 

y D 

y E 

SHEET PILE 

pa= 

pp= 

WI= 

W2= 

0.333* I.0*5.85+0.333 *I. 70* 5.85*0.50*5.85 

3* I.70*2.75*0.50*2.75 

0.333*I *0+0.333*1.70*0*0.50*0 

0.333*I*4.94+0.333*I.7*4.94*0.50*4.94 

M = 10407 kg.m./m 

FS. 

Il.63 

I9.28 

1.66 

0.00 

8.55 

Sreq = 723 cm"3 USE SHEET PILE TYPE 111 ( SP-111 -60 kg/m. ) 

HEAVE EFFECT 

Passsive Force= cNc+qNq 

Active Force = YH 

WALE 

W= 

M= 

Sreq = 

I450*3.00 

I/J0*4350*4.50A2 

6I2 cm"3 

USE H-300x300- 94.50 kg/m. 

STRUT 

P= 

Kllr= 

Fa= 

I450*3.00*6.00 

600/7.5I 

I080*II9.8 

USE H-300x300- 94.50 kg/m. 

FS. 

26.2 

I5.3 

1.7I 

4350 

8809 

26IOO 

80 

I29384 

A= 

B= 

C= 

D= 

E= 

tim. 

tim. 

OK 

tim. 

tim. 

OK 

kg/m. 

kgm. 

kg. 

cm"3 

kg. 

1.00 timA2 

9.00 m. 

0.00 m. 

0.00 m . 

-3.IO m. 

RB-16 
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L 
' 
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' 

I 
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I 
' 
I 
' 

+ + + + + L 
' 
I 
' 
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i i 
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F-20 
PILE x-o.40x0.40 u ~~u 20 ftu 

+ + fl\lnmnl1 1.00 u 

F-15 

F-10 

PIL.E :t-0.40x0.40 U 4tU~U 15 M.i 
J1U'f'tMN1 1.00 u 

PILE I:-0.40x0 • ..0 11 ti'U"N 10 ti-u 
JN11mN1 1.00 lL 

1. 1.111,;,,~ 

1.1 ljtlu~rioui'MfnlMilll u=p/m~fllllUIIWII.tlcmluntGtluvw.t/mJ~I!urmrn 
\'lf!!~ll:lnm!III\Hqj uu~vw.VwwhrWJtm'hifiiiW hi'll~mT!]oem~uhilurm 

1.1 ljfumoMduiii'I'JI~Dwe\fll'l ~""'fi~ tl'!t1JI'II'CIIl'II!UD!l 1f!eQ'IilM¥'UI'Jf1111N 

~ilt1MUnMirilllfi'H01Mf 

r.l l.ifu~~tf'l!l~'lfrl'l ft.lt 2~22 t"m«ltin:mKmtm1Mnll,m\o,ufNi~N 
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2. ~G'llo~ 
2.1 uru~n!fl5fti!HW'WI JPD.~'O 11 fW'nnl'MIDOflll'e'bh!fll!rri1 M ~,N 1~DM! 2.~ ,,;, 

tllmi•Mw~ n 
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3 . .Q'l'Ufle'Unl" 
3.1 l}ufu.Mi PORUNO CDitNT l'rP£ t \'H1ifW'oiNmoill , flnon~ 'II~~ !J!,JILSNI!M tlrJI\ ~Dfllllll-m.fwlh 

T~lftflW'ITit!tuorfiWll'l')ft"tM~ 

::u. 'lm!l tiMfhntnni'~Miiu~~nllni'lll 1!Wrfnh"'f'!t'lll'l'~hft.il'll&ti&fmln!fliteUu 

J.J ihi ~ihi'A\III'ni'IIIII~4'1Nlml 'b.il~"n'f'Jf)~fll~n~ttrtfu ,.,uflloueQ 
tie~IUII'~M (IIELL GRAOEO) rotinAo \v I 1.lt1.rwJ u1J1\uu~lnl'lflil 3 ~~~VM!iOWilJ 20 S 
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n111ni'M"AllW.flun1flf'l1111tiu l~~~Jnn\iltl't04l\IIITI\In!fl 
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1rrilfllilll1'LI'IIMW4D sw \~·l\AiuliKmi'l'LI1'lftulMIL1mn1121 6n~t1t11e 1~' 'ILMM!mf~WtO'l'h s wu 
..i'111V04tl go· \~Mmi'111~~TM!i~t~~~18 11ilm • L'lllru-i11du Llu'Miotln'i1Lo w 

4.~ nmilll~ll1uTMllmuftt lllldtAM!tbltlu uonw&nVhfll!l \inl!nrn.'"u1W'!Itlrril 48 u= Ja Ll'hvN' I'll~~ 
Wl~lieMJ"h :.o w 1111t 40 n "~ M\~lmwfewTII.I trmrnAfMLlit=mu.~ 25 u= 15 11iwN • LMWll,eWIIZ 
.w;~ 

4.1 k&nnitn'dmuMI!m1UM6n 'VfllllMflfmi'l'LI,jll') \~'11\Jt.'nll~fl,tfd' 
- LMh.II11Jfl'LITln 'ri~ 

- swfniAuul'l 11iliemvtln«~ll4 11/J 

- nrh.!AulN 11\1, 11'111 1M-.WmuYN1'1(1'14 ~ 1m1 

- Llfh!Au.i~ lu. 11'1\1 11i'ti.rnn~mto.,..r~u 
- L1!!ru1tJI1r'JL.I«L11111411. fl'lll 'ri'UJ!icm""ru~ 

- L\lfniAlii'CI!LJlN"' fll\1'6u { C.I.HlU.MR ) M~VIfl 
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d -'lf8:U1L1tll 

'lfit~:u'!L 1n1 

f1£~tm~m1 
... d.,~ 

'll111~Vi'U'I'llJ1:uil1n11'1 

THE NIGH ID RAMA 2 

il1fl11 A tl'll'll Vi1:111J 2 

n1~L'I'l'Vi1J1'1111m 

5,250.0 ~l111~LIJ1111 

fl11lii;Wllil~:U'!L1tll (FL.to FL.) 2.825 UJf11 • 

!h OTTV 'llil~il1fl11 

th RTTV 'llil~il1fl11 

7.19 

10.97 

5.94 

10.81 

27.19 

8.00 

96.60 

71.72 

111J 

7.19 

34.26 

5.94 

26.97 

11

• d 
1'1'111'11-1 

5 



THE NICH ID RAMA 2 
• d 

1/I'Ul'Yl-2 

d ~d 

nunTm-22 e.I'U~'YllJ 35.3 0.700 10.0 247.10 

d ~d 

nunTl'YI-23 e.I'U~'YllJ 3.7 0.800 15.0 33.30 

J d ~ d 
113J "l'i'U'Yle.I~'YllJ 39.0 1111TI~t3Jf!1 

~ d 

Q 'llil~e.I~'YllJ 
~ < 

280.40 1f!fl 

th onv 'llil~e.~~fiu 7.19 ifi<Ji" ~il f!1TI~t3Jfl1 

J d ~lll" 
"l'i'U'Yle-1~ 1~ttll~ 

Q 'llil~e-1~ Llli~UII~ 

th onv 'llil~e.~~ llli~tLII~ ~ < ' 
- 1flfl flil f!1TI~t3Jfl'.i 

' ........ ~ 
m onv 'llil~e.~~m"" 7.19 ifi<Ji" ~il f!1TI~t3Jfl'.i 

~ ~ 

; 11/IIITI !J nl'.i 'llii~e.~~ 

d ~ d 

TIUnl'.i'YI-1 e.I'U~'YllJ 574.2 0.700 10.0 4,019.40 

d ~d 

TI!Jnl'.i'YI-2 e.I'U~'YllJ 130.4 0.800 15.0 1,173.60 

d ~ d 

TIUnl'.i'YI-3 e.I'U~'YllJ 34.4 0.400 10.0 137.60 

d ~ d 

TI!Jnl'.i'YI-4 e.I'U~'YllJ 216.3 1.700 14.0 5,147.94 

d 
e.~u~ llli~tt~~~ TIUnl'.i'YI-5 193.2 5.900 5.0 138.7 0.850 23,119.86 

d 
e.~u~ Lll"i~ILII~ TI!Jnl'.i'YI-6 65.5 5.900 5.0 138.7 0.377 5,357.73 

d 
e.~u~ Llli~UII~ TI!Jnl'.i'YI-7 98.3 5.900 5.0 138.7 0.228 6,008.90 

J d ~ d 

TIIJ "l'i'U'Yle.I~'YllJ 955.3 fi1TI~t3Jfl'.i 

~ d ~ < 
Q 'llil~f.l~'YIIJ 10,478.54 1flfl 

' ~d 
m onv 'llil~f.l~'Ylu 10.97 iflllf ~il fi1TI~L3J~'.i 

J d ~lll' 
"l'i'U'Ylf.l~ '.i~ tU'I~ 357.0 1111TI~t3J!Jl'.i 

Q 'llil~f.l~ LtJ"i~LIII~ ~ < 
34,488.49 1flf! 

th OTIV 'JJil~f.l~LtJ"i"~LLII~ 96.60 ifi<Ji" ~il f!1TI~L3Jfl'.i 
. ..... ... .r 

m onv 'JJil~f.l~m"" 34.26 iflllf ~il f!1TI~t3Jfl'.i 

Calculated by OTIVEE Version 1.0a <f) 
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• niLITltJn1'i 

d 
'i11Jn1'i't1-8 

d 
'i11Jn1'i't'l-9 

d 
'i1tln1'i't'l-10 

'i11J 

-rn LIT11Jn1'i 

d 
'i11Jn1'i't'l-11 

d 
'i1!Jn1'i't'l-12 

d 
ntJm'i't'l-13 

d 
nvm'i't'l-14 

d 
'i1!Jn1'i't'l-15 

d 
num'i't'l-16 

d 
'i1!Jn1'i'11-17 

TIIJ 
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THE NJCH JD RAMA 2 
• d 

'I'IU1't1-3 

• 'lfiifll'lu-'1 

• d 

l'lU~'t'lll 149.5 

•d 

l'lU~'t'llJ 15.8 

•d 

l'lU~'t'llJ 29.7 

d' d • d 

ViU't'll'lUJ't'llJ 

• d 

Q 'IJa~l'lu-'!'t'llJ 

th OTTV '!la~m~Yiu 

.. d ·11r ViU't'll'lu-'1 'i~LLff~ 

Q 'Jla~Nlt!Ltii~L1H~ 

th OTTV '!la~Nlt!Ltii~LLff~ 

th OTTV 'IIWI'lltl~huU 

'lfiifll'lltl 

•d 

l'lU~'t'llJ 620.6 

•d 

l'lU~'t'llJ 135.3 

• d 

l'lU~'t'llJ 29.7 

• d 

l'lU~'t'llJ 218.3 

N'l4~ hJi~L1H~ 193.2 

N'l4~ 1111~ L1H~ 67.4 

N'l4~ 1ui~L1ff~ 101.1 

d' d • d 

ViU't'll'lUJ't'llJ 

• d 

Q 'IJa~l'lu-'!'t'llJ 

• d 

th OTTV 'lla~NUJ't'lll 

..- d ·111 • ViU't'll'lu-'1 'i~M~ 

Q 'Jla~Nltl1lJ'f~L1H~ 

th OTTV 'IJa~Nltl1lJ'f~L1H~ 

th OTTV '!la~Nltl~1uU 

0.500 

0.600 

OAOO 

0.700 

0.600 

0.400 

1.700 

5.900 

5.900 

5.900 

12.0 897.00 

15.0 142.20 

10.0 118.80 

195.0 mn~LIJq)<; 

• < 
1,158.00 1q)\IJ 

5.94 1qj~ Ilia q)1'i1~LIJm 

- q)1'51~LIJqj<; 

• < 
• 1q)q) 

• < ' • 1qj\ll qjD qj1'i1~LIJqj<; 

5.94 1\11~ 'lia q)1n~LIJq)'! 

10.0 4.344.20 

15.0 1,217.70 

10.0 118.80 

14.0 5,147.94 

5.0 180.6 0.318 16,727.69 

5.0 180,6 0.182 4,204.17 

5.0 180.6 0.111 5,010.11 

1,001.9 qj1<;1~LIJqj<; 

• < 
10,828.64 1q)q) 

10.81 1\11~ 'lia \111n~LIJ\II'i 

361.7 \111'51~LIJ\Il'i 

• < 
25,941.97 1\11\11 

71.72 1\11~ Ilia \111n~LIJ\II'i 

26.97 1\11~ Ilia \111'i1~LIJ\II'i 

Galculated by OTIVEE Version 1.0a (j/ 
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~ d 
THE NICH ID RAMA 2 ~U1\1-4 

a1m1 A mm 'l'l'l":n:JJ 2 

11vm1'fl-1s f·lll'~filJ 

11vm1'Yl-19 ,,nr~nlJ 
d ~ d 

11Vn11\1-20 flU~l'llJ 

11vm1'fl-21 flll'~filJ 

'l'1:JJ 

~ d 

Q '!lil~fl~l'llJ 

149.5 o.soo 12.0 

15.8 0.600 15.0 

23.5 OAOO 10.0 

2.5 0.400 10.0 

191.3 1111n~t:JJII1'l" 

~ < 
1,143.20 1111111 

th OTTV '!lil~fl'ltJnlJ 5.98 1111W" ~!l 111111~t:JJII11 
d'd ~Y.1• 
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fi1 OTTV '!lil~l'l'ltJ Lll'i~u.w~ 

fi1 OTTV 'llil~l'l'ltl<1i'1uU 

- 1111n~t:JJII1'l" 

~ < 
- 1111111 

• 1111\li' ~il 111111~t:IJII11 

5.98 1111W" ~a 111111~t:JJII1'l' 

897.00 

142.20 

94.00 

10.00 

5,250.0 0.500 16.0 42,000.00 

TI:JJ 
~ d G.' d 

'l'lU\11'1~\'llJ 

a 'Jiil~l'l,r,nlJ 
fi1 OTTV 'Jiil~l'l'ltlnlJ 
d' d ~y_,. 

'l'lU\11'1~ Lu'l"~ ttft'~ 

Q '!lil~l'l'ltl 11l7~ttft'~ 

th OTTV 'JI!l~fl'ltJ Lll'i~Uft'~ 

fi1 OTTV 'Jiil~l'l'ltJ<1i'1uii 

5,250.0 111111~ t:IJII1'l' 

~ < 
42,000.00 1111111 

8.00 1111\li' ~il 111111~t:JJ\Il1 

- lll111~L:JJ\Il1 

~ < • 
• 1111111 lllil 111111~L:IJIIl1 

8.oo 1111W" ~a 111111~L:JJII11 

Calculated by OTJVEE Version 1.Da/ 

11'U11'1 8 



55039\0TTV-ABC 

.. ~ 

'JSmm1m 

'l!u~u1nm 

.;j'lf~ tm~m7 
"' d,,. 

'11'1.11~'1'i\11'11JWD1n1fl 

THE NICH 10 RAMA 2 
• d 

Vl\111'1-1 

D1fl17 B 11'1.1'1.1 'l'i7:nlJ 2 

n~~Ll'l'l'ilJVI1\Itl7 

5,005.0 '111TI~LlJ'117 

tl11lJ\j'~'IID~lJ1L1nl (FL.to FL.) 2.825 LlJ'II7 

fi1 OTTV 'IID~D1tl17 

fi1 RTTV 'IID~D1tl17 

7.19 

s.n 

9.16 

10.31 

6.50 

27.52 

8.00 

~ ' ' 1'11'11 'llil '111TI~LlJ'II7 

i'llfi" fiil '111TI~LIJ'II"l" 

711! 

7.19 

53.68 17.71 

125.57 35,41 -fil'lf ~i) 'i11'i'h1UJ'il"i 

117.24 39.85 1iiff ?ill VIT.l'"h3UJ.;J"i 

94.23 18.24 i9llif ~il 'iiWl.,LlJ!fl'i 

r~:~~:ftj;4~·;;}~~:_\~f_:J 8.00 8.00 1"'il~ ~ll 'ii1TI.,LIJ91'i 
=="'-""'-""'-'""-J. ____________________ Ca"""'la-,'""la'"ted""'"'"by OTIVEE Version 1.0a </) 
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THE NICH ID RAMA 2 
~ d 

'1'1'111\'l-2 

d ~d 

Tl!Jn1'm-35 fl'll~\'lll 64.3 0.700 10.0 450.10 

d ~ d 

Tltln1'm-36 fl'll~\'lll 6.8 o.&OO 15.0 61.20 

... d ~ d 

113.1 '1'1'11\'lfl~\'lll 71.1 fl111~~3Jfl1 

~ d 

Q 'lJO~fl~\'llJ ~ ' 511.30 1flfl 

th onv 'lJ a~ fl,r,nll 7.19 iV~IIi' 9ie fl111~~3Jfl1 
"'d ~tu· 
'1'1'11\'lfl~ .,.~~La'~ - fl111~~3Jfl"l 

Q 'liD~fl,r_, Lll-i~LIL'I~ 

th onv 'liD~flU:,tll-i~LIL'I~ ~ ' . - 1flfl flil fl111~13Jfl"l 

I ......... 3 m onv 'liD~fl~~1'11'11 7.19 iV~IIi' 9ie fl111~~3Jfl"l 

~ 

'lfii~fl,r, "WI L'ITl tJ n11 

d ~ d 
Tltln1'>1'1·1 fl'll~\'lll 408.5 0.700 10.0 2,859.50 

d ~d 

Tltln1'm-2 fl'll~\'lll 80.9 0.600 15.0 728.10 

d ~ d 

Tltln1'>1'1·3 fl'll~\'lll 214.7 0.500 12.0 1,288.20 

d ~d 

Tltln1'm-4 fl'll~\'lll 20.4 0.400 10.0 81.60 

d ~d 

11tln1'm-5 fl'll~\'lll 31.1 0.400 10.0 124.40 

d ~d 

Tltln1'm-6 fl'll~\'lll 3.3 0.400 10.0 13.20 

d ~d 

Tl!Jn1'm-7 fl'll~\'lll 103.8 1.700 14.0 2,470.44 

d 
flu:, tll-i~~~L'I~ Tltln1'm-8 115.9 5.900 5.0 138.7 0.234 7,181.22 

d 
flU~ tu-i~ ~~L'I~ Tltln1'>1'1·9 39.4 5.900 5.0 138.7 0.137 1,911.08 

d 
flu~ tu-i~~~il~ Tl!Jn1'm-10 59.1 5.900 5.0 138.7 0.082 2,415.71 

... d ~ d 

113.1 '1'1'11\'lfl~\'lll 862.7 fl111~~3Jfl1 

~ d ~ ' Q 'llil~fl~\'lll 7,565.44 1flfl 

th onv 'liD~fl,r,nll 8. 77 iV~IIi' 9ie fl111~~3Jfl"l 
... d ~tll' 
'1'1'11\'lfl~ "I~ LIL'I~ 214.4 '11111~13Jfl"l 

Q 'liD~fl,r_, Lll-i~LIL'I~ ~ ' 11,508.01 1flfl 

th onv 'liD~ flu:, tll-i~Lill~ 53.68 iV~IIi' 9ie fl111~~3Jfl7 

Calculated by OTTVEE Version 1.0a ~ 

fi.9·11 
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55039\0TIV·ABC 

• d 
THE NICH 10 RAMA 2 '11'1111'1-3 

d •d nvmw-12 ~~~~l'lll 

nvmTil-13 ~!t~Yiu 
d ~d ntJmW-14 ~~~~l'lll 

ntJmTil-15 mr~Yiu 

nt~mTil-1s ~14~1il'i~u«~ 

nt~mTil-11 ~!t~1il'i~LL«~ 

nt~mTil-1a ~,r~ 1il'i~u«~ 

111J 

• d 

Q 'IIEl~~~\'llJ 

17.71 1~\lltf ~El \111n~LIJ\111 

283.1 0.700 10.0 1,981.70 

102.5 0.500 12.0 615.00 

54.9 0.600 15.0 494.10 

21.4 o.soo 12.0 128AO 

69.2 1.700 14.0 1,646.96 

96.6 5.900 5.0 186.9 0.650 14,583.90 

23.2 5.900 5.0 186.9 0.377 2,318.93 

34.8 5.900 5.0 186.9 0.228 2,508.66 

531.1 1111n~LIJ\11! 

• < 
4,866.16 1\11\11 

fh onv 'IIEl~~itJYiu 9.16 1\lltf ~El 1111n~L1J\111 

K d "'·'' 'I'IU\'1~~ LlJ!~ Ul<'~ 154.6 mn~LIJIII"! 

a 'IIEl~~it-1 1il..t~u«~ • < 
19,411A9 1111111 

fi1 onv 'IIEJ~~it-1 1il'i"~u«~ 125.57 1'111tf ~ll 1111n~L1JIII1 

d •d nvmw-22 ~~~~l'lll 

nvmTil-23 ~,r~ 1il'i~u«~ 

nvmTil-24 ~14~1il..t~u«~ 

nt~mTil-25 ~,r~ 1il'i~u«~ 
A' d .... d 

111J '1'1111'1~~\'lll 

a 'IIEl~~itJYiu 

424.4 0.700 10.0 2,970.80 

99.8 0.600 15.0 898.20 

27.9 OAOO 10.0 111.60 

126.11 1.700 14.0 3,020.22 

141.7 5.900 5.0 180.6 0.650 20,818.00 

47.0 5.900 5.0 180.6 0.377 4,588.24 

70.5 5.900 5.0 180.6 0.228 4,983.36 

679.0 mn~LIJ\111 

• < 
7,000.82 1111111 

fi1 onv 'IID~~itJYiu 10.31 1"111tf ~El 1111n~L1JIII1 
CaiCUltH<;:u U:J VI I VL'- Yo::;I<>IVII1.0a ~ 

fl.



THE NICH 10 RAMA 2 

il1tn'l" B m~u Vl'l":n:u 2 

.. d ~~tl' 
'YiU'Yll'l~ L 'l"~ LUN 259.2 fi111~L:Ufl'l" 

~ < 
Q 'llil~f.l'itlLtl<i~LUI'~ 30,389.60 1flfl 

• d 
'1'11.1111-4 

fi1 OTIV 'l/il~l'l'itl Ltii~LLII~ 

fi1 onv 'llil~f.l'!tli1ui'r 

117.24 i\11~ fiil fi111~L:Ufl'l" 

39.85 i\11~ \Iii! fi111~L:U\Il'l" 

nr.m1TII-2s l'lli'~iiu 

num....rl-21 f.lu~iiu 

numTII-2a l'lli'~iiu 
d ~d 

nvm'l"'Yl-29 I'IU~'Yl1J 

num'TYI-3o f.lU~nu 

num....rl-31 l'lli'~iiu 

num'TYI-32 f.lU~ lti<i~LLII~ 

nvm....rl-33 l'lli'~ltli~LLII~ 

num....rl-34 I'IU~ ltii~LLII~ 
..t d ..... d 

'l"1:U 'YiU'Yli'I~'Yl1J 

o 'l/il~f.l'itlnu 

218.0 0.700 10.0 1,526.00 

26.1 0.800 15.0 234.90 

186.9 0.500 12.0 1,121.40 

6.5 OAOO 10.0 26.00 

23.5 OAOO 10.0 94.00 

2.5 OAOO 10.0 10.00 

38.4 5.900 5.0 134.2 0.650 4,488.10 

13.3 5.900 5.0 134.2 0.377 1,082.24 

19.9 5.900 5.0 134.2 0.228 1,195.52 

463.5 fi111~LIJ\Il'l" 

~ < 
3,012.30 1flfl 

fi1 onv 'llu~f.l'itlnu 
~uYlf.l'itl ltii~ u11~ 

6.50 i\11~ fiil fi111~L:U111! 

Q 'lJ il~l'l'itlLti<J~ Ulil~ 

fi1 onv 'llil~l'l'itlltli~"~~~ 
' ..... .... .r m onv 'llil~f.l~\111uu 

d ~ d 

71.6 \11111~L:U\111 

~ < 
6,745.88 1flfl 

94.23 it~~ \liD fi111~UJfl'l" 

18.24 it~~ \Iii! fi111~L:Ufl'l" 

11£1n1'l"'Yl-37 'l'lfl~t11'Yl1J 4,460.0 0.500 16.0 35,680.00 

11:U 
.K.d ..... d 

'YiU'Ylf.l~'Yl1J 

o 'JJD~f.l'itlnu 
' •d 

111 onv 'llii~I'I~'Ylu 
.. d ·~tl' 
'YiU'Yll'l~ L 'l"~ Ulil~ 

Q 'l/il~l'l'itl Lti<J~Uiil~ 

4,480.0 \11111~L:U\11'l" 

• < 
35,680.00 1flfl 

8.00 i111~ \Iii! fi111~L:Ufl'l" 

~ < 
• 1flfl 

Calculaoo..o uy OTTVEE Version 1.0a <:)i 



THE NIGH ID RAMA 2 

55039\0TIV-ABC 

• d 
Vl\\1't1-5 

. ' ' - 1\!lfl \!Ia mn~UJfl1 

8.00 -it~tf Ilia mn~LIJfl1 

Caletllated by OTIVEE Ver.·;fon 1.0a_,,.., 

1'1.
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55039\0ITV-ABC 

.. -'lfamnm 

'l!itf!l.J'~ n 111 

d "'' flfl~ .m~nT~ 

d' .. _,. 
"ll~1fl~~flunla1ml'1 

THE NICH ID RAMA 2 

n;~m~IJI'I1~tl1 

4,669.0 '11111~11J'II1 

f1111liJ~"lla~!J~nm (Fl.lo FL.) 2.825 LIJ'II1 

th onv "lla~a1m1 

th RTTV "llu~!l1tn1 

7.19 

10.09 

7.15 

8.31 

27.38 

8.00 

. ' ' 1'11'11 'Iii! 'll111~LIJ'Il1 

i''llfi' fiil 'll111~LIJ'II1 

111J 

7.19 

54.00 20.67 

121.32 19.90 

94.99 

• d 
1'1~1fl-1 

tl



.;. Q 

'lfm.l1L1lll 

d 
di!Jn1"il'l-41 

d 
di!Jn1"il'l-42 

111J 

"'lli'ff11!Jn1"'i 

d 
di!Jn1"il'l-1 

d 
nvm"il'l-2 

d 
di!Jn1"il'l-3 

d 
"'i1!Jn1"il'l-4 

d 
di!Jn1"il'l-5 

d 
di!Jn1"il'l-6 

d 
di!Jn1"il'l-7 

d 
di!Jn1"il'l-8 

d 
dl!Jn1"il'l-9 

d 
dl!Jn1"il'l-10 

"'i11J 

55039\0ITV~ABC 

THE NICH ID RAMA 2 
• d 

'1'11>11'1-2 

• d 

flU~I'lU 64.3 

• d 

flU~I'lU 6.8 

.K d • d 

Vml'lr.l~l'lU 

• d 

Q 'lJO~r.l~l'lU 

fh OTTV 'JJD~r.J'I!.3Yiu 

.K d .hi" 'Y-Il>l'lfl~ "'i~U\1"~ 

Q 'JJD~r<'I!.3Ll.J-i~Liff~ 

fi1 OTTV 'liD~ N'l!.3 Lu-i~ Llff~ 

fi1 OTTV 'JJD~N'I!.3..i1uil' 

'llti111mr~ 

• d 

fll>~l'lU 403.8 

• d 

fll>~l'lU 95.6 

•& 
flU~I'lU 83.6 

•d 

fll>~l'lU 23.2 

•& 
fll>~l'lU 23.5 

•d 

flU~I'lU 2.5 

• d 

fll>~l'lU 145.2 

Nll'~ Ll.J-i~ILff~ 137.8 

r-lll'~ tll-i~Liff~ 43.6 

r-lll'~tll-i~Liff~ 65.4 

,K .d ..... .:ll 

'Y-IUI'lfl~l'lU 

• d 

Q 'JJD~fl~l'lU 

fi1 onv 'Jla~r-~'1!.3Yiu 

.K d ·tu· 'Y-IUI'lfl~ "'i~ Llff~ 

Q 'JJD~N'I!.3 LU-i~LLff~ 

fi1 OTTV 'JJD~r-1'1!.3 Lll-i~Liff~ 

0.700 

0.600 

0.700 

0.600 

0.500 

OAOO 

0.400 

OAOO 

1.700 

5.900 

5.900 

5.900 

10.0 450.10 

15.0 6120 

71.1 911dl~ LIJ911 

. ' 511.30 19191 

7.19 illl9i' qia 911di~LIJ91"'i 

• 911di~LIJ911 

. ' - 1111111 

. ' . 
" 19191 111D W1di~LIJm 

7.19 il119i' qia 911di~LIJm 

10.0 2,826.88 

15.0 860AO 

12.0 501.60 

10.0 92.80 

10.0 94.00 

10.0 10.00 

14.0 3,455.76 

5.0 138.7 0.234 8,538.15 

5.0 138.7 0.137 2,113.35 

5.0 138.7 0.082 2,671.59 

777.4 lll1di~LIJ91"'i 

. ' 7,841A4 191111 

10.09 191~ qia 911di~LIJ91"'i 

246.7 1111di~LIJI11"'i 

• < 
13,323.09 191111 

54.00 i919f qia W1di~LIJW"'i 

Calculated by OTTVEE Version 1.0a ()) 

fl.



THE NICH 10 RAMA 2 
• d 

'I'I'U1'Yl-3 

El1fl11 c nuu 'l'l1:11!J 2 

d ~d 
11!Jn11'Yi-11 l'l'U~'YllJ 

d ~d 

11!Jn11'Yl-12 l'l'U~'YllJ 

11£Jm'lit-13 l'lu~nu 

11£Jm'lit-14 r.Ju~nu 
d ~d 

11!Jn11'Yl-15 l'l'U~'YllJ 

d ~d 

11!Jn11'Yl-16 r.l'U~'YllJ 

d ~d 

11!Jn11'Yl-17 r.l'U~'YllJ 

11tJm'lit-18 r.Ju~hJi~uw~ 

11£Jm'lit-19 l'lU~L!li~LIH~ 

11tJm'lit-2o NU~ t!li~uH~ 
d' d ..., d 

11!J 'W'U'Yll'l~'YllJ 

76.3 0.700 10.0 534.10 

203.7 0.500 12.0 1,222.20 

22.9 0.600 15.0 206.10 

6.5 OAOO 10.0 26.00 

31.1 0.400 10.0 124.40 

3.3 0.400 10.0 13.20 

20.0 1.700 14.0 476.00 

25.8 5.900 5.0 186.9 0.650 3,889.04 

8.0 5.900 5.0 186.9 0.377 796.63 

12.0 5.900 5.0 186.9 0.228 862.42 

363.8 ~111~1!.1~1 

~ < 
2,602.00 1~~ 

th onv 'llu~l'lir.lnu 7.15 1~tf <lia ~111~1!Jm 

.. d ~ '·'' 'W'U'Yll'l~ Lu1~ LIH~ 

Q 'li8~Nir.l L!J':f~IIH~ 

fi1 OTTV 'liEl~l'lir.l L!Ji~LIH~ 

484.6 0.700 

115.4 0.600 

d ~d 

11!Jn11'Yi-23 l'l'U~'YllJ 46.1 0.500 

d ~d 

11!Jn11'Yi-24 l'l'U~'YllJ 28.0 0.400 

d ~d 

11!Jn11'Yl-25 r.l'U~'YllJ 19.3 0.400 

d ~d 
11!Jn11'Yi-26 r.l'U~'YllJ 2.1 0.400 

d ~ d 

11!Jn11'Yl-27 l'l'U~'YllJ 173.4 1.700 

11£Jm'lit-28 NU~ L!li~LIH~ 157.8 5.900 

~ < 
5,548.09 1~~ 

121.32 1~tf <lia ~111~1!.1~1 

19.90 1~tf <liE! \ll111~1!J~1 

10.0 3,392.06 

15.0 1,038.60 

12.0 276.60 

10.0 112.00 

10.0 77.20 

10.0 8.40 

14.0 4,126.92 

5.0 160.6 0.650 23,183.34. 
Galcl1lated by OTIVEE Version 1.0a ¢J 



.. -'lfamnm 

d 
Tltln11'1'1-29 

d 
Tltln11'1'1-30 

-:i1:1J 

-m-L'!Tl!Jn1-:i 

d 
Tltln11'1'1-31 

d 
Tltln11'1'1-32 

d 
Tltln11'1'1-33 

d 
Tltln11'1'1-34 

d 
Tltln11'1'1-35 

d 
Tltln11'1'1-36 

d 
Tltln11'1'1-37 

d 
Tl!Jn11'1'1-3B 

d 
Tl!Jn11'1'1-39 

d 
Tltln11'1'1-40 

-:i1:1J 

55039\0TTV-ABC 

THE NICH ID RAMA 2 
~ d 

'1'1\11!1-4 

l'nl'~ 1111~ Ull~ 52.2 5.900 

Nll'~ hJ1~ LLII~ 78.4 5.900 

... d ~d 

\'l\ll11'l~l11J 

o 'Jia~r-~ltlnlJ 

fh onv 'Jia~r-~ltlnlJ 

... d ~hi' 
\'1\IYII'l~ -:;~ LIL'I~ 

Q 'Jia~r-~ltl hJ<f~UL'I~ 

th onv 'lla~l'lltl hJ1~uL'I~ 
' ......... J 

tl1 onv 'lla~r-~~'111'11'11 

~ilG"tNU'.:i 

~d 

l'l\l~l11J 193.8 0.700 

~ d 

l'l\l~YilJ 49.2 0.600 

~ d 

l'l\l~YilJ 88.1 0.500 

~ d 

l'l\l~YilJ 13.9 OAOO 
~ d 

fl\l~YilJ 19.3 OAOO 
~ d 

fl'll~l11J 2.1 OAOO 
~ d 

l'l\l~YilJ 37.1 1.700 

Nll'~ hJ1~ UL'I~ 64.4 5.900 

Nll'~ 1111~UL'I~ 20.9 5.900 

Nll'~ 111-f~ UL'I~ 31.3 5.900 

... d ~ d 

\'l\ll1fl~l1lJ 

Q 'lJD~flltltllJ 
' ~ d 

m onv 'lla~N~nu 

~wrlr-~ltl 1111~ LLL'I~ 

Q 'Jia~!'lltl 1111~UL'I~ 

th Onv 'JJD~Nltl 1111~UL'I~ 
I "" .... ..r 

m onv 'lla~N~\il1'1l'll 

5.0 180.6 0.377 5,094.79 

5.0 180.6 0.228 5,541.78 

868.9 '111-:i1~L:IJ'II-:i 

~ < 
9,031.78 1'11'11 

10.39 1111~ ~a '111-:il~L:IJ'II-:i 

288.4 '111-:il~L:IJ'II-:i 

~ < 
33,819.91 1'11'11 

117.27 1'11~ ~a '111Tl~L:llm 

37.03 1111~ ~a '111Tl~L:IJ'II-:i 

10.0 1,356.60 

15.0 433.80 

12.0 528.60 

10.0 55.60 

10.0 77.20 

10.0 SAO 

14.0 882.98 

5.0 134.2 0.650 7,519.09 

5.0 134.2 0.377 1,671.06 

5.0 134.2 0.228 1,881.34 

402.5 '111-:il~L:IJ'II-:i 

~ < 
3,343.18 1'11'11 

8.31 1'11~ ~a '111Tl~L:IJ'II-:i 

116.6 '111-:il~L:IJ'II-:i 

~ < 
11,071A9 1'11\ll 

94.99 1'11~ ~a '111Tl~L:IJ'II-:i 

27.77 1'11~ ~a \ll1-:i1~L:IJ'II-:i 

Caletllated by OTIVEE Version 1.0a <;!) 
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y ~ 
11li1YI 17 



'l"11J 

55039\0ITV~ABC 

THE NICH ID RAMA 2 
• d 

'1'\UlVI-5 

4,669.0 0.500 16.0 37,352.00 

• d 

Q 'IJij~I'Jtl,jVJlJ 

1h onv 'llv~l'lmnu 
d'd .,_,. 
'Vl'UVII'ltl,l •u'l"~ LIH~ 

o '!le~~'!tl lui~ !.Iff~ 

1h onv 'llv~l'lm lui~ !.Iff~ 

4,669.0 <llTl'l~tiJ<Il'l" 

• < 
37,352.00 1<11<11 

8.00 1\llfi' Ilia <ll1'l"l~LIJ<Il'l" 

• < • 
- 1<11<11 <11e 1111'l"l~t!J<Il'l" 

8.00 'i<llfi' Ilia 1111n~t!J<Il'l" 

Calculated by OTIVEE Version 1.0a~-" 



  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

ภาคผนวกภาคผนวก  งง..  

แผนป้องกันและระงับอัคคีภัย 



l'l u uu.o=::tu ~ 
UNUuo.:~numl:::"i:::.:~uoflfl.fltl ua:::&'I19J1l m'llu 

1 fl"i.:ifll"it~o:::uov 1oA 'W"i:::"in.J 2 twu 1 

rml'lv~fiuu!l::'l"::f ml'111i tl ~ h1'l" ::v::~11ih1 m., 1 11'l" ~m'l" 1h ::nvu 1 tl~ 1u Ul'lutlgu1i mitln.Uvll 
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liml111luifu~~tlYJ1!1~1JlVlii~ u1nw~1ml'rim11i'mh~u!Vlli~'lltl~U~~~mm1 u~~vhnn111gtJurl'111~ 
"' "' ~:V""' · "' .d11J r.d 'JI · V d "' · "' 

WfltllllU r;! !'!11J1f111 Wllfl~lllYI!1Jlfl{l1'!Jtl~ U~~r;!1J1Yil~1Jtltlfl~lf1111tlll111 1JlU~~Yl111JVl~'!ltl~ 

lm~m1 

d ~ 

2. YI1J'lll1f1H1J 

~tlll i' u '(] u~ u ~~1111JI) 1l1JI111 ~ m uu tJ n 1 'lfo g1 uu1n!lm1 tl!Y!llll~~ rl1 'lillY! nmf~tl1 ~'!llffU'Wu i 
' A " .A v 'J) .... .<::!1 • ""' Gj V<=t d "" 

'1111 ffn 1u tl~ Ill! m tl !1'11 ~ 1111u 1 'Ill 1 ~ ou Yl u fllJ 1111 ~ m uu tJ mm ~ tl1 ~'!ll'!IUmnw 1 n~ 111 u~ Yll flY! Ill~ 

d ~ 

3. YI1JN~t]llW~~ 

t11~fflll~lunulll'l'llrl'l~rln1~~um!i~ 

4. liuw'li nnui' mnrnlutl!ltJYiftU 

tl1~1il~ti>~~YIN!,j'l-tltlfl l~tlin 'lflJI111MllVUtlfll,j'l1Jl 1u111> ~m1 u~~lllll11111111lff~mnlll'uri 
1 !1~1J lW !i~ ~ 1 f1 fll Ull tlfl U<l ~1 11'11 tl~ lll'l'll'lf 1 ~~~~IJ1,j'tl~ liYJ ff!llll ~ ~tlY11 11~ W] 1111J ~Yl ~ tll'llll Yl 1 ll 

.o::t .dli) i/oJ o J, Gj 3J I 4_ 3) iJ c::C "' t/Q. 1iJ "' .:!t .l .d fA/ ""' "' 
111\UYI !Yi11Jillff~ t'11'!11Ulfl<ltlllUl!Jr;!1JlYil~1J YI1VlUffll ttiU~~YJ111JVl<l'll1tlVlllYI'!IHlfl{l~ U~~1tl11J 
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4. fl1!U'VI~:;~!l~ 'lf!lufl1!U'I'f!ff'll 'UI111!'U1 !Ufi'W'IIlllll:;'!f11J'If1~ ~::~!!~ 'lllj!'lfiJ1'1flt]!!ll'l'f1::wl'll 
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., J1 .;. 

1111!'Ul 'W'I'f'W'VIfi'W'IIl 

.<!i, rJ """"' v .<::1 v v 
!lJ!l!'llllJI111W!'I'fl1~ !'lllJIHU!1!JU1!l!JIIl11 

• 0 """ .... .:t 
fl1 !'W 'W 1111 w ~ 'W 

1. n1 n ~ t m:: tl-.:: tilu fl11llt !Yumu 
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5. 11111 liJ~l'Wffm'WI111!UIIll:: NllflUu~u~~l'W 
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flHIJf1111J11111 
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3.3 li'~11TflUn5uf'l'l~ll'I'IU~~~'li11~lffU111U 

I dd11J :l/.., .cS 
3.4 'lfVIJll'IIIJVlt111fflllU'I1'111~11Jt1111JlffV111V 
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ภาคผนวก จภาคผนวก จ..  
ผลการตรวจวัดคุณภาพส่ิงแวดล้อม 



  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก จ.1 
ผลการตรวจวดัคุณภาพอากาศ  

และระดับเสียงบริเวณพ้ืนทีโ่ครงการ 















  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก จภาคผนวก จ.2 
ผลการตรวจวดัระดับเสียงระยะดําเนินการ 

โครงการ Centric Scene รัชวภิา 





  

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก จภาคผนวก จ.3 
ผลการตรวจวัดความส่ันสะเทือนของโครงการเดอะนิช ซิตี้ 

ซอยลาดพร้าว 130 ถนนลาดพร้าว กรุงเทพฯ  
โดยใช้เทคนิคการเจาะนําแล้วตอก (Pre-Bored)  

เมื่อวันที่ 22 มกราคม 2553 โดยบริษัท เอส ที เอส อินสตรูเม้นท์ จํากัด 
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Hill' 'Yl tall' nlt~3J1tHfl'lJ 210266 IV 

25 3Jn"11fi:IJ 2553 

1.tnnh 

"i1 ~Hl1'1-1&1 iii 
Q..o I rL .. ~ .r:::t 

n1"JCii"J1-,:)1CiiA1A11a.J ft'U.ft~t 't1 e:J'U.-,:)1 nm'iCil an tft1 tila.J A a'U.n-aCil 
g.. 

TA~\Jn1~L(;lu~it1t ~~ 

rL. ..,. d .... ~ f) 
m1:JJ Gi'Uff::L 'Yl au m Mr;n nnTi"~ ama-1 L'JJ3J (Pile Driving) m !HU~U1 u~1u 

fi fl a-f1-3 aT;J jj ~fl m::'Yll.J a th ~ iiumh fl nn.f~~ a tan U'l" 1l1 W ~~U fl n a-f1~'lh'lLfi U~ LLfl:: 
w " 

a1"il'YhL~Ln~m13JL~EJ~1U a1-Yit'liu 'l"BEJf11 n1'l"'Yl'l"~~1'lJa,'!a1f11'l" dJU~U Ufl:: 
' 

a'llm W'll a" 1l' a !J a1 fl' u 'l u~~tllil na-1'1"~~ n il11 
' 'li'U 'U 

Q..<, d.,~ Q..O' <v~a..-. 
n1'l"<il'l"1 "il1 ~ 1'11 f1113JtlUtl:: L 'Yl a ULLfl::1<il'l"::~lJ L a'EJ ~~~ n fl11 

LUn1'l"rh~U~LLU1'Yl1-3n1'l"UaM1uMa!J1-3flMJa~LLfl::11wrh"fi 
" 

~a a~l'i' a1m"i ttlil::1l'a!J <nfl'u 1 uu~n m 'lmftfi u~ 
" " 

Q,l d ~ ..... t:( .t ... ...t d .e A,¥ fl' 6"' 

'111-3 Lfl U~ 1JUf11U "i1 a~1Jiil an ("i11J1U) LLfl::lJU WUtl aum~'Jl"U 1 '11 a~'lf~ aW1"i'YlL:IJ'U'Yl 

(a11'11"i 01} f!a!J'lmftfiu" tm,nwJ 1MmWl<ilthLLlJu~mrta,~ t<ilur'hm"i:Uurin 
" ... d A. d Q..l ...t' 

'lJa~flLL1JlJ (FULL WAVE FORM} 'lf-33J"i1EJfl::LaEJ<il ~.,,_. 

~.3-3 



p-£·~ 
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';l I"' ¥ ~~ ~"'"' ;1.~ ~ """-;:: 

tlLijtlm~l!l~ £VIlA lf.t,l1flLitki.'IU Lfufu~l!l}t:,~ ~fl ~1~LffotlL_{11l-13 lf,t:,~t:, tl 11 U Gtl~G I:Jij~J;Il~ 

'l'll!ltlM. tlllL'I!ll!ll!l lii\IA IT.I:l1fl Lltkl. 'IULfufuMI!lt:,t:,il1, htLUnijliJ. tlM.tl 1 tll!ltlM. tlll~l!ll!ll!l ~VIlA -r ~'1;11' '"",.., f",f"bti'.f' ~""' 

11.1:l1flLitill'IULfufu~l!l}l:,~ill !J11~\. L'j1.1.1.11L!fo v l!lltil!.~~l}~l!\~'IULfufu~l!l}t:,~ 

'IUdu ih» Ill t.t.M.Nel!l w t-'11.M. m.w en: .., "' .., :? 'cJ' t 0 

tl»W~1Lt,lt:,1tl~tl»llG_fM.~\.IBO!!l9A ::t,m 9SJ9J\SUBJ.L 'iBU!Pnl!DUOl 

!J1W'\.L'LIJ.I$~ £ ~\.'l'lG~1::.1ltl¥ftLI:,ij~~t:,t.l!lU.!.LitL.Il (IB!XB·!l.L) L'LIJ.I$~ € 11111ltl[J1 

L'~ (JaonpsUBJl) 'IULfufu~rt~t:,~l!lir.JUWftB::I:ln (l!Un jOJjUOO U!BII\I) 'IULfufu~UI:Jotl_{1111f1 
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VM 1 

VM2 

VM 3 

VM4 

' <l 
11')~t')inn 

Ol"i')\J-'!!11 

22 :IJ.fl. 2553 

15:02-15:31 

22 :IJ.fl. 2553 

15:47-15:48 

22 :IJ.fl. 2553 

16:24 -16:25 

22 :IJ.fl. 2553 

16:35 -16:39 

3 

~ ~ 

~71111~'lltllt9! Dn Lil1 L 'li:IJ\11 :IJ1 !J L~'ll 
' .I F4/3, Line AA·A 1 Yl D'U. n liD~ 

r:t ~ <'( 

~'U.L!171l!I'U.n17~Dn (~DnL1111L'li:IJ 

~u1~ blow ~1:1J~n11'1'U.~) 
~ . 

q)711!1~'lltllt~nn'll1 (Re-drive) 

L1111Loii:IJ1'1:1J1tJL!l'll F4/3, 

Line AA·A1 

u • 

\ll"i1~1~'lltut~an'll1 (Re-drive) 

Lii1L-ii:IJ1'1:1J1tJLil'll F4/3, 

Line AA-A1 

~ 

L1111L'li:IJ1'1:1J1EIIil'll F4/3, 

Line AA-A1 

' 

ihl>~U 
(Liil utht3J1tu.) 

20 

20 

21 

37 

A ,t A' -. 
\ll~\llJ1J'U.?l'U.~'U. 

1 .I' .I 
UWUYI'JJDJ 

1fl"i~n11'! 

- ~ ::. ..... 
\ll\ll~J1JUfi1U71DJl' 

1J~Dfl 
~ . 

(111J1U) 

.t A..J' G' 

'li'U. 1 'll D~'lf\ll D'W1"i 

YIL!JU\'l (D1fl11 D1) 

0.0 I Cl.oo ..:.1 0 f't 

m~(i1~1111'1lf11fn13Jm.tft::L 'Yl!JU m::m"llm::m~'il!JnLft1L'll3J'Io\3J1tnt:~"lJ F 4/3, 

Line AA·A1 'l'iawrlfta..l 'iJuiuft'iln1~'1l!Jn(i113JUn~ ('1l!JnLH1LoJJ3J'iJU1'1l blow-count 1~ 
' 

(i113J~li1'1o\U'1l) 'lu'1Jm::~m~'11~1'il1'1l~1Tn13JiuH::Lriau~~1LL'Iolli..l VM2-VM4 m::th 
...1 :' fti.;.AQ.ol .dto I 

"JJUI.::'Yl'Yl'1lt:~ !J..l(il an'll'1 (Re-drive) ( '1l <lnLH1L "JJ3JL ~3JL'i13J'Io\fl..l111ntl..l'111 LL 'lo\U..l'lo\ ~@l(ilflfi 
r:tCJ ~ G.o'o "'A'P IVA ¢1 

Lft1L"JJ3J LLtl1) LH1b '1J3J'Io\3J1 FJLfl"JJ F4/3 @l..lml11 81-.l !J..l'JJ 83Jtl(i113JIJU 'Ylfin1~'i18nLff1 L '1J 3J'IJ8..l 
" 

Lm:avn1l.J (1993) l11n(i1 ~..lLLH@l..lLUmfi~U'ln n 
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' t!.. ... 
fl1fl11&1 111\UI!:l't'ID" 

• a 
fl1fl11&1l11 fl11&1it 

(Hz) Dttn1fl11&1\'J~'fl'l 

(PVS)' 

&l&lfi"1fi 
Zc FFT 

VM 1 Vert 1.89 16 16 

VM2 Vert 8.27 30 30 

VM 3 Vert 4.77 24 24 

VM4 Vert 0.23 8 8 

x Maximum Peak. Partlcle Velocity (Vector sum) 

Vert Verticalaxls 

Zc Zero crossing frequency 

FFT Dominate frequency after FFT 

AoOl.l 5. ')fiu'ai::IIJ')li!Nlil 

I ~ .s .J: Q,.IIVI~ I ~ 
fl1~11:J.J~"U.~::L'Yitl"IUl~~~ 1'1111"l"'Hl1~ till L"U.LL~il::L111111n1"l"nt (monitoring 

'II ' ' 

data) .:~::"1t1:J.J1'1"ltlt11111l~1-u.nnv.J (ml11"l"§1WJJtJ~ DIN 4150) Lvlm.h:::Li:i-u.m'lm::'YilJ'lltJ~ 
~ d .Jov\1""""'- o,..o 6", l, A ..,I 4.0YJ., 11 cv 

fi11:J.J~"U.tl::L 'YI tl"U.'YI1~ ~~ L 'YIUUnlJ L n nt'YI~1fi11:J.J~"U.~::L l'ltl"U.'Yitl tl:J.J"HJ ~~ ~11/l"l"lJ 1J1fl1"l" 
~ ' ~ ~ 
ilnl!Jom::m~<J 1111:J.Jm::~tU.3J1111"l"§1"U. DIN 4150 

.. ~ .. q l'l 
1l"U.~3J1111"l"§1"U. DIN 4150 (111~"l"1Uiil::L1Jtl~ tU.n1fli:.JWln n.) Lu"U.:J.J1111"l"§1"U. 

~1 'li'nu.m.h~n11~'ll11~ LLI'I::LiJ-u. ~ vs3J-runu.~• Lfln 1 u.m"l""li13J11'li'lh::Li:i-u.c•flm::'Yiu.:~1n 
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9.1 9" I I rl, ~ do I Q.; 

'111-:JI'l'il. W1J11f11fn13J~U~::I't1El'IU~-:111'fl't1\1111m'il..:J\111"1~1fl VM1, VM2, VM3, 111'1:: VM4 
" ' 

eij1wli1~ 0.19-1.89, 8.25-8.27, 4.33-4.77 111'1:: 0.20-0.23 !J!J.f.iu1ti \1113Jth~u 

iu~::• fiEJu 'lu1::~u~.:~ n~11i:ithe ci'lu•nm•tH1 £JEJ!Ji'u1~ ~1'VIi'ue1m'le1m1wne1fl'v 
" 

(Line 2) 1utn1otm::1'1iwd' fl113JiuH::IfiBu~difl:ffu~1nm1"\11BnLoil!J~.:Jn~111a.hb~::i:i 
;.~ ~'~ m::'l'lu a cl1,') i:iuv~fl' {!l fi m ~ii V1"111W'll e.:~ t m ~ ~'11" 

I ~ .=! ,J """ A ..,. ' 
6.3 t11fn1!JH'il.H::b'l'l!l'il.mfll'l1"1~1fl VM2 111'1:: VM3 'JI,J!J1"::£J::'V11~~1n 

' 
~fll'lBmn•o7J3J 20 I!J\111" •·rhnu~fl VM1 blfiwu-hi:im13Jiui1'::1YiEJu«"n11fh~1~1~~1n 
' ' " t;o..r,:a, I ~ Vj<u d~- ~ d VI 
~~ VM1 !J1nuu«uu1ot~1'il.111H11'll!JYlfl«eu bfl \1len~um'llu\1luiL'll.:JI'l13JI.:JBu b'lln11" 

l'l!ln~n1'VI'il.\11 11t1 (l'l!ln 1'111"'1~ blow-count \111!J~rl1'VI'il.fl) L~BWV1£J1!J\1len.f11~~:hwffu 
~UIIo7J.:J ~,'J I nl'lfl11!Jiuff::L fi 11Uff;Jni1 n1'l\11 en L U'Ji1-:JUn~mn 

" 
,4 9.1 I L- d d Q.O' \'1 'I;' 9;" !1;1 ~ I ~ I 6"d 0 

6.4 tHII3J11fn1!JffUff::b'l'l!JU't1\111"1~1\11 L\1l'll1,"1\11U 3Jf11\111n111nm'11'1'1'Y11 

'l " ~ .. ' t " d " ~ " " • ~ -1' vu nf!fn1!Jiff£J'V11 Vl'l!l m.:Jff1"1,Jf113J3J1\111"~1U Yl e1" !l-.l'll1-:J l'l'il. Lm::u1 b 111 muflm:: v::vn 
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Table 1 : Guideline value for vibragion velocity to be used when evaluating the effects of short-term 

Line 

1 

2 

3 

( *) 

vibration on structures (DIN 4150 - 3 : 1999) 

Gulldeline values for velocity, vI ,In mm/s Vibration at horizontal 

Vibration at the foundation at a frequency of plane of highest floor 

Type of structure 1Hz T0 10Hz 10Hz TO 50 Hz * at all frequencies 50 Hz TO 100 Hz 

Building used for commercial 20 20 to 40 40 to 50 40 

purposes, industrial buildings, 

and building of similar design 

Dwellings and buildings of 5 5 to 15 15 to 20 15 

similar design and/or occupancy 

Structures that. because of their 3 3to8 8 to 10 8 

particular sensitivity to vibration, 

cannot be classified under lines 1 

and 2 and are of great intrinsic 

value (e.g. listed buildings 

under preservation order) 

At frequencies above 100 Hz, the values given in this column may be used as minimum values . 
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Figure 1 : Curves for guideline values specified in table 1 for velocities measured at the foundation ~.3-8 
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FULL WAVE FORM DATA 
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' QJ .., ... 

A11111flfl113J~l.!~~n1Bl.! 

~1LL'I'IU>I\917T~rt!il VM 1 
" .. ((91eJnLt'f1L'lJ:IJfle!Un1(9l'I'I:IJ1£.1Lt'l'lJ F4/3, Line AA-A 1) 

, .d I '11eJU'I1t'feJ>J ( 0.35 X 0.35 X 12 !J.) 

~.3-20 



.Ji" Instanter 

OateFTime 
Trigger Source 
Range 

Vert at 15:31:51 January 22, 2010 
Geo: 0.130 mm/s 
Gao :31.7 mm/s 

Record Time 34.25 sec (Auto=3Sec) at 1024 sps 

Notes 

Post Event Notes 

Tran Vert Long 

PPV 0.841 1.46 1.41 
ZCFreq 15 16 16 
Time (Rei. to Trig) 12.183 9.589 12.146 
Peak Acceleration 0.0133 0.0249 0.0166 
Peak Displacement 0.00897 0.0376 0.0142 
Sensorcheck Disabled Disabled Disabled 

Event Report 
19 

Serial Number 
Battery Level 
Calibration 
File Name 

BE8932 V 8.01-8.0 MiniMate Plus 
6.3 Volts 
April 21, 2005 by lnstantellnc 
J932D2TC.H30 

mm/s 
Hz 
sec 
g 
mm 

Monitor Log 1 
Jan 22/10 15:31:32 Jan 22/10 15:32:25 Event recorded. (Keyboard Exit) 

··-,·--···~·-····-- .... , ...... , ............. , ...... , ..... , ...... .,. ..... -, ....• _.;. ...• ·····-·············~····-·· ... , ...... , ...... !''' ........... , --·-········· 

Long 

Vert 

Tran 

f 
.;. 

!---'----··· ·"'···-·'----~·····-~ _____ ,___ ; .. , .. .:........ ·····•-----i----·---·····---·---~-------" ... ...: ...... ; __ , _____ ._ _____ , __ ,,, . .; .......... --t.--.-.;-. .... ) ___ .; ___ .~------;----J-.. -~ 
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 

Time scale has been modified and may not represent the actual length of the event record 
Time Scale: 0.50 secldiv Amplitude Scale: Geo: 0.500 mm/s/div 

16.0 

Printed: January 27, 2010 (V s.o1 · 8.01} Format Copyrighted 1996-2004/nstantellnc. 

.... ;.... .... ; .......... _, ___ , ______ .-

18.0 20.0 

~.3-21 

o.o 



.li' Instanter 

Date/Time 
Trigger Source 
Range 
Record Time 

Notes 

Vert at 15:31:51 January 22,2010 
Geo: 0.130 mm/s 
Geo :31.7 mm/s 
34.25 sec (Auto=3Sec) at 1024 sps 

Post Event Notes 

FFT Report 
20 

Serial Number 
Battery Level 
Calibration 
File Name 

BE8932 V 8.01-8.0 MiniMate Plus 
6.3 Volts 
April 21, 2005 by lnstantellnc 
J932D2TC.H30 

Tmn Dominant Frequency= 12.5 Hz,, Amplitude = 0.0217, PPV from Event= 0.841 mm/s 
0.04·?----e---+----7------:·-·--·7----·-+-···+-·-·--;·······+-----;------+--- .. ; ... :!'. .. ; ....... ,. -----· , ....... " , .. 

~ 
S7S Tn~Ca,Ltd. 

''1"~·-···-:· ·····- --~ 

Vert Dominant Frequency= 3.05 Hz., Amplitude= 0.119, PPV from Event= 1.46 mm/s 
0.12·-f---+---+---~·-i------:---:---;------:-------~----i---1----+----1--1------1---····-~---····--i·---;------+-----~-,-

l I . 
•I 
!'. 

0.08+· 

II 
·' 

Long Dominant Frequency= 12.5 Hz., Amplitude= 0.0346, PPV from Event= 1.41 mm/s 
0.04··1·---+-----i------+---t----7--+----~--+---i-----+--- ; y ~----+---.;----1---; ---+----~~----i~--

Frequency (Hz.) 

Printed: January 27, 2010 (V 8.01 • 8.01) Fonnat Copyrighted 2004 lnatantellnc. ~-3-22 
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"' .. (<;JflnLtnb"JJ3Jfl1lU.n7<;J'I'\:!J1tHt'l'll F4/3, Line AA-A1) 
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'YiflU.'YI~fl-11 (I 0.35 X 0.35 X 12 !J.) 

~.3-23 



.iii-Instanter 

Date/Time 
Trigger Source 
Range 

Vert at 15:48:42 January 22,2010 
Geo: 0.130 mm/s 
Geo :31.7 mm/s 

Record Time 6.25 sec (Auto=3Sec) at 1024 sps 

Notes 

Post Event Notes 

PPV 
ZCFreq 
Time (Rei. to Trig) 
Peak Acceleration 
Peak Displacement 
Sensorcheck 

Monitor Log 

Tran 

2.00 
21 

1.268 
0.0381 
0.0131 

Disabled 

Vert 

2.25 
30 

3.670 
0.0431 
0.0234 

Disabled 

Long 

8.11 
23 

1.253 
0.113 

0.0639 
Disabled 

Event Report 
22 

Serial Number 
Battery Level 
Calibration 
File Name 

mm/s 
Hz 
sec 
g 
mm 

BE8932 V 8.01·8.0 MiniMate Plus 
6.2 Volts 
April21, 2005 by instantellnc 
J932D2TD.960 

Jan 22/10 15:48:32 Jan 22/10 15:48:48 Event recorded. (Keyboard Exit) 

rfi ;f! 
-------..--~~~-~ ... --A~!'---~tt+.~';,.f~·<"";-~~-,__._-. .. , __ . .._,.,...... .. __ J~~Jt'; .. A~l~;fi ____ f>-:1~·.;..-.-=-.·\~~-~ 

i'! ~~ 
Long 

Vert ' r~--

-~-
i 

+ i 

~ 
STS In~Ca,Ltd. 

Tran ----------..; o.o 

;:_ .........• :-..... ____________ (-------~-----'·------- ······---~-----·--·····-··-'-···--------: ······------. . ........__,, -··-·····-····-·-···--·-···-·····-······-----······--- ···- -·-·--------·· ..... ···-··-·-- _____ .: _____________ : 

0.0 1.0 2.0 3.0 4.0 

Time scale has been modified and may not represent the actual length of the event record 
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 5.00 mmls/div 

Printed: January 271 2010 (V 8,01 • 8.01) Fonnat Copyrighted 1996·2004 lnstant&llnc. 

6.0 6.0 

~.3-24 



lJ:r Instanter 

Date/Time 
Trigger Source 
Range 
Record Time 

Notes 

Vert at 15:48:42 January 22,2010 
Geo: 0.130 mm/s 
Geo :31.7 mm/s 
6.25 sec (Auto=3Sec) at 1024 sps 

Post Event Notes 

FFT Report 
23 

Serial Number 
Battery Level 
Calibration 
File Name 

BE8932 V 8.01-8.0 MiniMate Plus 
6.2 Volts 
April21,.2005 by lnstantellnc 
J932D2TD.960 

Tran Dominant Frequency= 22.9 Hz., Amplitude= 0.107, PPV from Event= 2.00 mm/s 

(fiS) 
srs ]n~ca.Ltd. 

0 .12 ·+-------;-------;----,--•····---i------i------;------;-------i·- -----;- ----··· i .. Y. -- ;--· ··· ··! ··· ·····i· ·••··· · ; --- · -···;-···· --··; · -· -- ····:· ----··i · ·-- ·- -·'··· · 

' ; 
T 

0.08 i-

0.04 ;. 

Vert Dominant Frequency= 2.88 Hz., Amplitude= 0.171, PPV from Event= 2.26 mm/s 
1--~--~_y ; : ---+----J-----+---:---;---1--i---1-----1-·-+·----·-1------l------i------1--+·--1--+r . ' 

0.16·-f-

0.12--•-

0.08·7- ,. . 

0.04 ~- . 
>,._: . '( ,, ... 

·:.• 

Long Dominant Frequency= 15.8 Hz., Amplitude= 0.246, PPV from Event= 8.11 mmls 
0.40 .. i·--···--i-----:---:---f---;---:--+-----~---: ---~ ----;---T---+-----~---···-··i---··--i-··---;----;---+---l;·· 

~ ~ 
! 

0.30-!-

!!. 

II ;,:. 

. .. 

Frequency (Hz.) 

Printed: January 27, 2010 {V 8.01 • 8.01) Fonnat Copyrighted 2004 lnstantellnc. ~-3-25 
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« ... 
(@lflnLL'l'1L'IJ3JflflU.m@l~3J1£JLlii'IJ F4/3, Line AA-A 1) 

' .d 'Ylfl'U'Ylt'l'fl..:J {l 0.35 X 0.35 X 12 lJ.) 
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Jfi' Instanter Event Report 
25 

Date/Time 
Trigger Source 
Range 

Vert at 16:24:29 January 22,2010 
Geo: 0.130 mm/s 
Geo :31.7 mm/s 

Record Time 17.75 sec (Auto=3Sec) at 1024 sps 

Notes 

Post Event Notes 

Tran Vert Long 

PPV 1.25 1.44 4.52 
ZCFreq 20 24 20 
Time (Rei. to Trig) 13.371 13.386 13.369 
Peak Acceleration 0.0182 0.0232 0.0630 
Peak Dleplacement 0.00927 0.0317 0.0343 
Sensorcheck Disabled Disabled Disabled 

Monitor Log 

Serial Number 
Battery Level 
Calibration 
File Name 

mmls 
Hz 
sec 
g 
mm 

BEB932 V 6.01-8.0 MiniMate Plus 
6.2 Volts 
April 21, 2005 by lnstantellnc 
J932D2TE. WTO 

Jan 22/10 16:24:23 Jan 22/10 16:24:47 Event recorded. (Keyboard Exit) 

Long 

Vert 

Tran 

' ' 1 
+ 
l 

.... ----··-----· '•¥••··~---·······- ..•. , .•••.. , .... ''') ..... .,. ....•• ----:-···-:·-···.., ·-·- .,. ...... ;.... ·+-····· ; ..... ; ........ , 

I ! I ! I ·----------....Jf'·+-1., .. ._ ________ : ....... O I',....... !f:'i \ '· 

' + 
' i-----·--···'-·-·""···-·J ............ ".------<--··-i--··· 

0.0 2.0 4.0 6.0 8.0 10.0 

.. ; ...... , ...•. !······' .... ; .. 

12.0 14.0 

Time scale has been modified and may not represent the actual length of the event record 
Time Scale: 0.50 secldiv Amplitude Scale: Geo: 2.00 mm/s/div 

Printed: January 27,2010 (V 8.01 ~ 8.01) FonnatCopytlghted 1996·20041nstantellnc. 

0.0 

16.0 
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Jii- Instanter 

Date/Time 
Trigger Source 
Range 
Record Time 

Notes 

Vert at 16:24:29 January 22, 2010 
Geo: 0.130 mmls 
Geo :31.7 mmls 
17.75 sec (Auto=3Sec) at 1024 sps 

Post Event Notes 

FFT Report 
26 

Serial Number 
Battery Level 
Calibration 
File Name 

BE8932 V 8.01-8.0 MlniMate Plus 
6.2 Volts 
April21, 2005 by lnstantellnc 
J93202TE.WTO 

Tran Dominant Frequency= 9.84 Hz., Amplitude = 0.0299, PPV from Event • 1.25 mmls 
0. 04 .. ;--i-----,----;----i-----1· ---;----,-----: .. -+...,:,.;·--;---+ ... , ...... , .... ·:----,.. ... , .. -- ·; .. -- i·· ... , .... j· -- -+ ... --;· ... ; -..... , .. ···: ... -i·- ... ,. -. -. '- .. , .• -

Vert Dominant Frequency= 2.91 Hz., Amplitude= 0.125, PPV from Event= 1.44 mm/s 
t--1--+--~---·i·---r----!--l-~:-~---i----+---!----1---i--l·--;---+---i-·-1-+--~-+-r--·--.;----+---+--1--~---i---l-;-

o.12 ;. 

" :/ 
o.oa .. :-

o 1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Long Dominant Frequency= 9.84 Hz., Amplitude= 0.0647, PPV from Event= 4.52 mmls 
o.oa·i----~-;--r--: -·-l·---+--+----i----t---"'1--!--:-+-+--+-- ~ ; = = ; ~-+--+-·--1--r---r----~--; --r---f-,..· ' . 

' T 
o.o6+ 

Frequency (Hz.) 

".3-28 
Printed: January 27,2010 lV 8.01 • 8.01) Fonnat Copyrighted 2004lnstantsllnc. 



27 

rv ~ ~ 
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.-Instanter 

Date/Time 
Trigger Source 
Range 

Vert at 16:39:58 January 22, 2010 
Gee: 0.130 mm/s 
Gao :31.7 mm/s 

Record Time 9.25 sec (Auto=3Sec) at 1024 sps 

Notes 

Post Event Notes 

PPV 
ZCFreq 
Time (Rei. to Trig) 
Peak Acceleration 
Peak Displacement 
Sansorcheck 

Monitor Log 

Tran 

0.0952 
18 

8.006 
0.00663 
0.00142 
Disabled 

Vert 

0.206 
8.1 

4.198 
0.00829 
0.00457 
Disabled 

Long 

0.190 
9.7 

0.207 
0.00663 
0.00310 
Disabled 

Event Report 
28 

Serial Number 
Battery Level 
Calibration 
File Name 

mm/s 
Hz 
sec 
g 
mm 

BE8932 V 8.01-8.0 MiniMate Plus 
6.2 Volts 
April21, 2005 by lnstantellnc 
J932D2TF.MMO 

Jan 22/10 16:39:38 Jan 22/10 16:40:07 Event recorded. (Keyboard Exit) 

~ 
' i 

'----------· .. ············-·······:··--· .. · .. .-........• _ •........ 

GiS) 
STS Instrumems Co,Ud. -..........-

Long i_ .. "

1
' '· .A ·' , ,_...,........,...._,.,_"""",.._ _ _.,.""'''-~w~.· .,. r. • . . ~ ~-·.!u ,, .. ' ..... ~ ·-· ~~v- V'''"'r;,/~..,.~·· ,,......., '" ~""'"""-~---~---~--,r...--II'""'V"~'V"Y"',_..._...._ .. _. 0.0 

Vert 

Tran 

+ 

+ 
i 
' ' t-------·-'·--- ____ ; ________ <··-----4---_,_ ____ ...,! ________ .,_ ______ , ____ _, ________ ~---·---'--·----i------·----i-------"'-·--·---~---·----. -------~-

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 

Time scale has been modified and may not represent the actual length of the event record 
Time Scale: 0.50 sec/dlv Amplitude Scale: Geo: 0.500 mm/sldiv 

Printed: January 27, 2010 (V 8.01 - 8.01) Fonnat Copyrighted 1996-20041nstantel Inc. 

8.0 9.0 

0.0 
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Jf Instanter· 

Date/Time 
Trigger Source 
Range 
Record Time 

Notes 

Vert at 16:39:58 January 22, 2010 
Geo: 0.130 mm/s 
Geo :31.7 mm/s 
9.25 sec (Auto=3Sec) at 1024 sps 

Post Event Notes 

FFT Report 
29 

Serial Number 
Battery Level 
Calibration 
File Name 

BE6932 V 6.01-6.0 MiniMate Plus 
6.2 Volts 
April 21, 2005 by lnstantellnc 
J932D2TF.MMO 

Tran Dominant Fraquency • 2.69 Hz., Amplitude • 0.0166, PPV from Event= 0.0952 mm/s 
0. 02 .. ;-----o-------f---.Y:-!----;-·---,-----i-----·-·i ------1-·--·-+ ....... ..., .. --.. ·+-- -·! -- ·- .... ; ··· ........ ;- · ···· · -; ......... · .. : -·· ---·i· ·- ----,- .... -· ·,- -- -- ·- ;·: · 

.;.. 

:'- i . .! i 

0.0 l'" L!~'--~--~i!~-:--·;:~.~-·- -~ ~· __ :,~ '-~·--; '· ... · "-' ... ~..t~~:c:: .. ~: .. {;-_;_, ___ . __ i .. ~:: .. ~·:~ ... / . .' ........ : .......... • ~ .... !.:,, __ , __ ._,_ ... :.~..c:.., .. c.: : ... 
0 1 2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 17 16 19 20 

Vert Dominant Frequency= 2.69 Hz., Amplitude= 0.0162, PPV from Event= 0.206 mmls 
0.02~!--+-.Y.-t----+--+---1----f--t----·1-------1~--+----+----1·--·--+-----+---1---1--+------i--·---+T 

:' 
~ :; . 

. ! 

'1 
) -.. 

-:. '• .. I 

; :. . .!· i;'; 'I ! ! 
; ; ! ; ,. 1:; !: I~:;: 

' .. 
i ! : :'. j~:: .. \,,J, •. . ·; i I : :• ,i ,' :'!\i;_f.! •. }: ' I,'.' 

{· I i ;:, ' I ;.1\i't.- ;, ' 
o.0 ... LLd .. L:./_, ___ •-'------+------+-------;-----·_L_'. __ ,::{ ___ _,_ ___ "' _______ , ___ j_t' ... 1 ......... - 1 ...... L 1 ......... .....; ...... ~-+:!::~.!L' .. ::··r!:c:L"'-· 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Long Dominant Frequency= 6.88 Hz., Amplitude= 0.00896, PPV from Event= 0.190 mm/s 
0.02-T---~-----f-----r----l-------t--···-~----·-T-----i----+·· ; ----1---.;----r----i~--i---l---~,-

l 

:f ~~~~~ . 
•• J';;ifJ0it'l~iJJ,Jt~I'IV;IV~~!Vv''c&:'i::1:f_!~;~~1~"r ;c;''"'''''"':d , ... 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Frequency (Hz.) 

i1.3-31 
Printed: January 27,2010 (V 8.01 - 8.01) Fonnat Copyrighted 20041nstantel Inc. 
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DEUTSCHE NORM 

Structural vibration DIN 
4150-3/ Part 3: Effects of vibration on structures 

ICS 91.120.25 Supersedes 
May 1986 edition. 

ErschOtterungen lm Bauwesen - Tell 3: Elnwlrkungen auf baullche 
Anlagen 

1 
. 

\: \ ~<?-"\. . .: ~ ,_.. _. \\:·'- c..t.-. (. \., U.:•ow· 

In keeping with current practice In standards published by thalntematlonal Organlzatlon.for Standardization 
(ISO), a comma has bean used throughout as the decimal msrkar. ... .......... v ·-- ..... --':' 
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Where necessary, foundation displacement as an Indirect consequence of vlbcatlon shall also be taken into 
consideration (of. Appendix C). 

4.2 Determining stresses by measurement 
By measuring the strain In a vibrating building component and applying the mass law, the stresses present can 
be lnfe!Ted. 
The amplitude and frequency of the measured vibration displacement, velocity or acceleration can be used in 
stress/strain calculations. · . 
The stresses In beams and slabs vibrating close to resonance can be approximated on the basis of the vibratlc>n 
velocity amplitude, provided the measurement Is made at the point of the greatest amplitude. In this case, tile 
boundary·condltlons and-lltfffness of-the component need not be known (of. subclause 6.2). 

4.3 Determining stresses by analysis 
The analysis of stresses shall be performed using state-of-the-art methods_. Values used In the analysis may 
be obtained by means. of the predictive method described in DIN V 4150·1 or DIN 4150·1. 

4.4 Permissible stresses 
Verification of stability shall be carried out using the safety factors specified In the relevant standards and 
regulations for additional dynamic loading, taking Into account the type and duration of the dynamic ·loads 
Imposed, the measurement method, the characteristics of the building materials and the type of construction. 
If necessary, fatigue strength shall also be verified. Stress-number curves may be used to establish, as a 
function of the number of expected stress reversals, the stress limits, stress amplitudes, limits of strain and 
similar parameters for the bUilding materials, building components and junctions. 
A detailed analysts of fatigue strength may be dispensed with If, for the stability analysis, the dynamic load 
components are multiplied by a factor of S. 
Fatigue analysis Is not required lithe dynamic load component Is less than 10% of the permissible !ita tic stress. 

4.5 Evaluating serviceability 
Examples of a reduction In the serviceability of a building or building component due to the effects of vibration 
include: 

- the Impairment of the stability of the building and Its components; . 
- a. reduction In the bearing capacity of floors: · 

For structures as In lines 2 and 3 of table 1, the serviceability is considered to have been reduced If 
- cracks form In plastered surfaces of walls; 
- existing cracks in the building are enlarged; 
- partitions become detached from loadbearing walls or floors. 

These effects are deemed 'minor damage'. 

4.6 Effects of vibration on son 
Strong vibration can cause settlement of soli, primarily in the case of loose to medium-dense, non-cohesive soli 
such as sand and gravel; this can also lead~o foundation settlement, especially where .there Is frequent vibration 
or uniformly gra~ed sand or soli beneath the groundwater level. For more Information, see Appendix C. 

5 Evaluating effects of short-term vibration 
5.1 Effects on the structure as a whole 
Numerous measurements of vibration velocity In building foundations have provided empirical values which 
give guidance on the evaluation of short-term structural vibration. Evaluations as in this standard are based on 
the maximum absolute value of the velocity signals, lvl1 m"' for the three components (where I= x, )'or z) of the 
unwelghted velocity signals, 1\(t), measured on the building foundation (this parameter Is referred to below as 
v1 for short). See subclause 5;4 for details of measurement. 
The vibration measured In the plane of the· highest floor resting on external walls also provides significant 
information for this evaluation, taking the maxima of the two horl~ontal components as a basis. Measurements 
taken at this point in accordance with subclause 5.4 may be used to determine the horizontal response of the 
structure to the excltetion at the foundation. 
Table 1 and figure 1 give guideline values for 1•1 at the foundation and in the plane of the highest noor of various 
typ"s of building. Experience has shown that if these values are complied with, damage that reduces the 
serviceability of the building will not occur. If damage nevertheless occurs, it is to be assumed that other causes 
are responsible. Exceeding the values in table 1 does not necessarily lead to damage; should they be signifi-
cantly exceeded, however, further investigations are necessary. · 

~.3-34 
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Table 1: Guideline valt:as for vibration velocity to be t :sed when evaluating the effec· . .; of short-term 
vibration on structures 

Guideline values for velocity; v1, In mm/s 

VIbration at the foundation VIbration at 
una :rype of structure at a frequency of horizontal plane 

of highest floor 
1Hz to 10Hz 10Hz to 50 Hz 50 Hz to 100Hz') at all frequencies 

1 Buildings used.for 20 20 to 40 40 to 60 40 
commerCial purposes, 
Industrial buildings, and 
buildings of similar design 

2 Dwellings and bUildings 5 5 to 15 15 to 20 15 
of similar design and/or 
occupancy 

3 Structures that, because 3 3 to a 8 to 10 8 
of their particular sensl· 
tlvlty to vibration, cannot 
be classified under · 
lines 1 and 2 and are of 
great Intrinsic value 
(e.g. listed buildings 
under preservation order) 

') At frequencies abov11 100 Hz, the values given In this column may be used as minimum values. · 'i 

~ e 
.E 
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~ 
0 

~ 

60 

40 

20 

B 

s 
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~ Une 1 --/ 
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/ 
/ 

v Llne2 
_,..,.... 

_,..,.... ~ Linea 
' 

20 40 60 80 100 

Frequency. in Hz -

Figure 1: Curves for guideline values specified In table 1 for veloc.ltles measured at the foundation 
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To determine which frequency ranges shown In tablv 1 apply, take the frequency wh:oh occurs within lhe 
relevant velocity range, spec;lal care being necessary in the measurement of low frequ0ncles. For analytical 
purposes, the character of tile signal shall also be taken Into consideration, for Instance by means of sultallle 
data windows (of. AppendiX D). · 
For olvll engineering structures (e.g, reinforced concrete constructions used as abutments or foundation pads), 
the values In Una 1 of table 1 may be Increased by as much as a factor of two, provided no hazards arise as a 
result or mechanical processes In the ground. . 

5.2 Effects on floors 
Where short-term vibration causes floors to vibrate, 11 v,ls no greater than 20 mmls when measureq at the point 
of maximum velocity (Which Is usually at the centre of the floor), a reduction In the serviceability of the floor Is 
not to be expected. In tlie case of buildings as in Jlne 3 of table 1, It may be necessary to lower this value to 
prevent minor damage; 

5.3 Effects ori burled plpework 
Table 2 gives guideline values for evaluating the effects of vibration on burled plpework. II is assumecl that the 
pipes have been manufactured and laid using cl!rrent technology; If this Is not the case, special considerations 
will have to be made. Additional considerations need also be made wMi e mechanical processes In the ground 
could have deleterious effects on pipes, or where there are different stress conditions at junctions (e.g. junctions 
with the structure). . . . 
The values given In table 1 for foundations also apply to the first two metres (nearest the building) of ·gas and 
water eervloe pipes, For Information regarding gas supply pipelines, see DIN EN 1594. 
Drain pipes shall be evaluated using the values given In line 3 of table 2. 
Table 2: Guideline values for vibration velocity to be used when evaluating the effects of short-term 

vibration on burled plpework 

Line Pipe material Guideline values for velocity 
measured on the pipe, v1, In mm/s 

1 Steel (Including welded pipes) 100 

2 Clay, concrete, reinforced concrete, pre" 80 stresse9 concrete, metal (with or without flange) 

3 Masonry, plastic 50 

5.4 Measurement 

Instruments used to perform measurements as in this standard shall meet the ·requirements specified in 
DIN 45669-1, and the procedure shall be as in DIN 45669-2. To measure vibration In foundations, the pick-ups 
for the three directions of measurement shall be placed close together on the ground floor of the building to 
be Investigated, either at the foundation of the outer wall, on the outer wall Itself, or in a recess In that wall. In 
buildings Without a basement, the point of measurement shall be no more than 0,5 m above the ground. 
Measurement points shall preferably be on the side of the structure that faces the source of excltatlon. The time 
history of the vertical vibration (z-axis) and horizontal vibration (x- and y-sxes, at right angles to each other) shall 
be recorded, with one of the directions of measurement running parallel to a side wall of the building, For 
structures with -a large ground floor area, simultaneous measurements shall be made at several locations. 
In addition to the measuremeQts made on the foundation and the highest floor, a measurement In the vertical 
direction may also have to be made on the floors on which the strongest vibration Is expected; In this case, the 
point of measurement should be in the centre of the floor (of. subclause 5.2). 
Pick-ups for measurements in the highest floor shall be placed on or Immediately next to structural masonry 
so that the two horizontal directions of measurement, " and y, are at right angles to each other, with one 
direction running parallel to a side wall. 
When carrying out measurements on plpework, pick-ups shall be placed directly on the pipes whsnever 
possible. As an alternative, the pick-up may be placed on the ground surface directly above the pipe, although 
in this case, It Is only possible to make estimates (see Appendix D.1). 
A test report as ·in Appendix A shall be drawn up for each measurE! men!. 

.6 Evaluating effects of long-term vibration 
6.1 Effects on the structure as a whole 

•, 

Table 3 gives guideline values for the highest value of the two horizontal components measured in the top floor, 
for different types of buifd.ing. Experience has shown that If these values are complied with. damage will not 
occur. Exceeding the values in table 3 slightly does not necessarily lead to damage. Should they be.conslder­
ably exceeded. the stresses may be determined as described In subclauses 4.2 and 4.3 and evaluated as in 
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1 . . 
'JPage 6 · 
!DIN 4150·3 : 1999-02 
' 
jsubclause 4.4. In the case of multi-storey frame structures, the dynamic stress component can also be deter .. 
•mined from the relative displacement of the ends of the vertical members. 
'If • building Is. subjected to harmonic vibration, then the maximum values can also occur In floors other than 
/the top floor, or In the foundation. The values given In table 3 also apply In these cases. 
:When other points of reference are used, separate analysis Is required. · 

: Table 3: Gu.ldellne values for vibration velocity to be used when evaluating the effects of long-term 
vibration on structures 

i Guideline values for velocity, v1, In mm/s, 
; Une Type of slr!Jcture of V.ibratlon In horizontal plane of highest floor·, 
' i at all frequenoles 

' I Buildings used for commercial purposes, Indus- 10 ' :I trial buildings, an~ buildings of similar design 
I 

~ 2 Dwellings and buil.dlngs of similar design and/or 5 
occupancy 

! 3 Structures that, because of their particular 2,5 
i 

i 
sensitivity 'to vibf81ion, cannot be classified 
under lines 1 and 2 and are of great Intrinsic 
value (e.g. listed buildings under preservation 
order) 

fa.2 Effects on floors 
.ITo evaluate lilbratlon In components such as floors and walls, the dynamic loading may be determlned41s In 
· subclauses 4.2 and 4.3. . 
~the case of flexural vibration close to resonance, which often occurs when floors vibrate at high magnitudes, 
lie additional dynamic stress can be approximated using the method mentioned In subclause 4.2 as described 

lbelow. 
for beams and one-way spanning solid slabs of rectangular cross section (i.e. y..Ji " 1 ,73, where l'mox Is the 

/

'outer fibre distance and i Is the radius of Inertia) with a constant stiffness and weight loading, and for vibration 
with a natural mode, the maxtmurri bending stress, a"'"' Is defined by equation (1 ), regardless of the dimensions 
of the vibrating system: · 

O~emc == 1,73 (EdynflGia/Gb1:.m)o,6 k" Vmot: (1} 

!where 
j;~, · is the peak velocity along the beam length; 
!£,,., Is the dynamic modulus of elasticity of the material; 

1
P Is tha material density; 

;, G,,IG h""' is the coefficient of loading, where the beam is to accommodate evenly distributed loads In addition 
to Its self-weight; 

G,, is the self-weight of the beam, plus other loads; 
k, Is the eigenmode coefficient. 
The elgenmode coefficient is dependent on the boundl\ry conditions and the degree of the mode. Both of these 
have only a slight Influence; however, In practice, the value for It, lies between 1 and 1 ,3. For two-way spanning 
dabs, the bending stress so calculated is also to be considered a maximum. 
Experience has shown that vertical vibration velocities up to 10 mm/s do not cause damage In floors of 
structures as In lines 1 and 2 of table 3, even If the maximum design stresses are fully utilized. such vibration . 
~very clearly perceptible. For structures as in line 3 of table 3, no guideline value can be given for vertical 
•lbration. . 
Minor damage (cf. subclause 4.5) should not be automatically attributed to dynamic loading and further inves­

. igations are necessary. 

6.3 Effects on buried pipework .. 
The guideline values given In table 2 may be reduced by 50% without further analysis when evaluating the 
effects of long-term vibration on buried pipework . 

. The restrictions given In subclause 5.3 apply here by analogy. 

1 G.4 Measurement 
U a building is subjected· to harmonic vibration, measurements shall be taken on several floors simultaneously 

·in order to correctly determine the vibrational mode. For vibration having the lowest natural mode, it is normally 

i 
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CEP SERVICES PTE lTD 
Business Reg. No. 200200260K GST Reg No: 20·0200260-K 

30B Hillview Terrace Singapore 669248 'fel: 65-6760 1566 Fax: 65·6760 5186 Email: sales@c':_p.com.s~ 

INSTANTEL VIBRATION SENSOR CALIBRATION CERTIFICATE 

Calibration Report No 
Calibration Perfonned For 
Transducer Serial No 
MlniMate Plus Serial No 
Date Of Next Calibration 

: 1809091V0742 Date Of Calibration: 18Sep2009 
: STS Instruments Company Ltd 
: BG9230 
: BE8932 
: 18 Sep 2010 Or Subject To Use~s Requirement. 

Calibration Reference Allowable 
Axis Measured Level Frequency Error Error 

Reading mmls Hz (+/· %) (+/- %) 
mmls 

L 25.4 25.4 30 0.00 10 'lo 

T 25.2 25.4 30 -0.79 10 'lo 

v 25.7 25.4 30 1.18 10% 

Method of Calibration : 

The Standard transducer (SIN : 8G9230) was calibrated back-to-beck with a accelerometer (SIN: 1839758) 
on a vibration exciter. The transducer was incorporated with Instanter MiniMate Plus ( SIN : 8E8932 ). 

The Standards and instruments used in this calibration are calibrated at scheduled interval to maintain the 
required accuracy level and are traceable to the National Metrology Centre (NMC), Singapore. 

Calibration was carried out based on the following instruments · 
Model No: Serial No: Description : Date Of Next Calibration : 
TDS320 8032216 100 MHz Oscilloscope 21 February 2010 
30118 147-35894 Function Generator 21 February 2010 
2635 1799680 Charge Amplifier 27 February 2010 
4383 1839758 Accelerometer 27 Februa,Y 2010 

Note: The calibration date printed on the lnstentel MlniMate Plus ( SIN : BE8932 ) Is superseded by this 
calibration certificate. 

Calibrated By : Peter Chee 
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ภาคผนวก ฉ. 
การศึกษาสภาพเศรษฐกิจ สงัคม  

และการสํารวจความคิดเหน็ของประชาชน 
ครั้งท่ี 1 



  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก ฉ.1 
เอกสารประชาสัมพนัธ์โครงการ 







  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก ฉ.2 
ตัวอย่างแบบสาํรวจสาํหรับการศกึษา 

สภาพเศรษฐกจิ สังคม และการสํารวจความ
คิดเหน็ของประชาชน ครั้งที่ 1 





















  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก ฉ.3 
ผลการสํารวจสภาพเศรษฐกจิ สังคม  

และความคดิเห็นของประชาชน ครัง้ท่ี 1 





















































  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวกภาคผนวก  ชช.. 
การสํารวจความคดิเห็นของประชาชน 

ครั้งท่ี 2  



  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวกภาคผนวก  ชช..11 
สําเนาหนังสือขอความอนุเคราะห์ 

ความคดิเห็นของพ้ืนที่อ่อนไหวโดยรอบ
โครงการในรศัมี 1 กิโลเมตร 









  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก ช.2 
ตัวอย่างแบบสาํรวจความคิดเห็น 

ครั้งที่ 2 
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ภาคผนวก ช.3 
ผลการสํารวจความคดิเห็นของประชาชน 

ครั้งที่ 2 













  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก ช.4 
โฉนดท่ีดินทีต่ดัแบ่งให้เป็นทางเดินชุมชน 
และเอกสารแสดงความยินยอมจากชุมชน 
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ภาคผนวกภาคผนวก  ซซ..  
ตัวอย่างเอกสารเผยแพร่วิธกีารอนรุกัษ์พลงังาน 







  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวกภาคผนวก  ฌฌ..  
หนังสือรับรองใบประกอบวิชาชีพ 
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