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RDC
SEEC
UNDAC

UNDP

American Society for Testing and Materials
British Standard

Conservancy Adaptation Project

Detailed Environmental Impact Assessment
East Demerara Water Conservancy
Environmental Impact Assessment
Environmental Management Department
Environmental Protection Agency
Georgetown Datum

Guyana Water Inc

Hydrometeorology Department
Inter—American Development Bank

Japan International Cooperation Agency
Low Carbon Development Strategy

Ministry of Agriculture

Mean Sea Level

Neighborhood Democratic Council

National Drainage and Irrigation Authority
National Development Strategy

National Flood Management Strategy
Regional Democratic Council

Strategic Emergency Engineering Committee
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FE1E oVl bOER - BIE
1-1 Y%k 2 —0BUR & RE
1-1-1 Bk & P8

W A Z F Rk (East Demerara Water Conservancy; EDWC) (X EH Y g —I %
7Y O IGITALE T D 19 AL SV RRIEEK 65km ) B KD AT KHLTH U |
ELR . AP KRN KER . B L. WK LEORENRIT S, EE¥EYE (Ministry of
Agriculture; MOA) DO E F MK #E T (National Drainage and Irrigation
Authority; NDIA) MEFHEEL T\ 5,

(A7 K L D B2 /K AR 1349 580km” Tdb %, HT/KMIAHIE, T KM% M 725 GD. 58. 5feet
(17. 84m)

(GD ; Georgetown Datum, ¥z — U ¥ v UG (£ 7 A — h/L=GCD.51. 05
feet)) THJ 460km*, 57.5ft(17.53m) D & &) 335km* & AR SN TEBY, KE1 7
4 — FDFET 30TV KER AN EL D, BOHIE LR KMTH 2,

WT AT ZHPRMIE, LW EERREIC 5 A0 T3 2K &2 0% Ltk & B ik
TOMREZ A LTV D1EA, JEB DK 17, 900ha O O HERE, & #D O HORHK IR (6
AKANAK 36 T NDKIROK 4 FNZHEY) ZH W wHE D2 B #7220 K & RFH o2
ELToREZRIEZL TS,

LU, [UEEEOE L B b5 IEE O RN RE O 3T 5 ik
BEIL 120 TiE7e <\ 2005 4F 06 4, 09 4F & Pk #FE NI L TV D, KFIZ 2005 4F
(I L 7o K TR RIAT K MK 23R 2 B U7, 2 Oy, Bk 55 LRz 5 <
Ol NT=T~ (Lama) ,~ K7 = (Maduni) it L6 OHAEN —K & 72> T
B o728 4, B EATBREZ RIS v/ A A (Mahaica) Il OPKILE:, HEE N O
KD ZHFEE W KO E O KIS O AR ENRIRE > TAET
T AKIEEE D 72Dz, EHE O NA DK 4 FIAHESE . GDP D) 6 FIFH Y DK & 5
ST, WK ERERITHTA 7 T EBUF OB % 52 T IRE S 47 [ 5 E A 4
F— X (United Nations Disaster Assessment and Coordination; UNDAC) (. 2005
2 . HER SR %" Geotechnical and hydraulic assessment of the East Demerara
Water Conservancy dam” (Joint UNEP/OCHA Environment Unit) E Lo, HFK
MoOBEEICE L, RSO T REBREZ B M AgtmE e L TORLE (R 1-1-1
ZM), 22T EHERE & LT R IRMEE BREE 24T 1k LT D i R O 2B
PR E & L TR R OWERZE T b TWn D,

Zhcxt L, A7 FE (BUF, T7) EH) BURFE 2005 4 OPKIZ 3R W TR 2
A2 U 72 /K AL SR D SE = 20km D SRR A B 1 00 BEAMEDS SO B 59350 & B L BTk
IS £ A SRR D SETD B X D fiRxt iR T 2D T/,

1-1-2 PR3 G

E Z#EREHE K 5 (National Drainage & Irrigation Authority, NDIA)IZ X AT
A Z 7R OEE TH 1%, 2005 45 2 H @ UNDAC # 2& F 12 /R & 372 B 0 FH A4 5118 12

1-1



Ko fThbivTkiz (R 1-1-1 28), FEHEIX 2016 F2 Hike LT, FAirAKHo
BAEESXOBR T - BUKT (LUF, TR s, KT A7 T irKihn
b DRARIPEKRE iR & L TORT AR~ KIEEMBOKEE O, hEERr A —
R VHEE 2 & KPELE~ O PR ML E D 12 0 D BEF KB O E L INEEICRBE ST
WD HERER S OBl . BOKEE XIS DT EIEIE, FE2E ATV D,

NDIA VX, ZAUHEY MHAF M A Fhd 2 BT, HHRBITICE D T A4 7 F ki
W7 m Y= b (2007 4E 10 A K O X EEZZ T TE iz, 2010 EN LB SR
2013 AERICIFEEDR T ESNTWD AR —T Ry 27 75— (Hope/Dochfour) ff/Kk
BEREET, (V) EENBEEICL2FEETHIN, TECHEHA I TE - ImHEIH
BIXREGES 7 2y =7 b5 SN b D Th D, £, 2012 FF1TiE, HRERIT
DX T, 7 =7 (Cuhnia) BMAKBOBEFENA X — KL TS,

W7 AT ZhpKHL (EDWC) (Tt 2 EEFHENITR 1-1-1 1Zn S D8, il
RHO3EBTEHINATHWDIN, BEOEBRIIIZOTZ LIV ERLTED,
B IT B b (medium term) DRAEBEFEICE > TWHRMITH D,

# 1-1-1 UNDAC 2 R D e v #H A G+ i (Action Plan)
Area Short term Medium term Long term
before may 2005 Until 2006 -2015
EDWC-dam Simple repairs to | Rehabilitation of the | Redesign of the
prepare dam up to a func- | water conservancy
tional state plan
Outlets of the | Open up the outlets | Rehabilitate all
conservancy dam | that are currently out | structures and
of order’ channels that contri-
bute to lowering the
EDWC
Drainage outlets in | Construct temporary | Rehabilitation of all | Redesign  of  the
the sea defense fixtures to facilitate | the outlets drainage plan for the
drainage of dysfunc- coastal zone,
tional outlets involving  drainage
Drainage in the | Repair damage by the | Rehabilitate of the | channels, ducts,
coastal zone flood drainage system kokers, outlet etc.
Others Draw up a Disaster | Exercise these plans according to a training
Management  Plan | schedule.
(DMP). Carry out | Increase the capacity of staff with
small scale | education and training, both locally and

simulation exercises.

abroad.

Extent DMPs for other potential threats in
Guyana (like sea defense breaches) as well.

(H 8 : Guyana Floods UNDAC Geotechnical and hydraulic assessment
of the EDWC dam, Joint UNEP/OCHA Environment Unit,

February 2005)

[ ElE. EFRSELENESEE (2002 4) oF ¢, SEE#NC XL A FFEOF

LRI TEIML O - 55 0 o

ICHIET 271200 T Re|/T TN D, REERD S

& AT ORI B I RAT D S8R 2 2 T B KR 2 E i & D5 VT EM T E T H

%)o

F£7z. NDIA, fiRFIKZER S WIHEVHERE., LHHEEE S 2 P 0ICIKR R
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BHZEHEIE (200946 H) #HHEL LS L LTn5b,
2R H IS SCE (2002 F2) I2BW TS, HEAK K OVERE it s O BAiiL T Eo
BREREEZHETIEOARARTHDLEL TS,

1-1-3 FES R

(77 EoO#ARIE762,3008 (20134, 7] EH#EFR) THH ., mfE215 Fkn?
DOEFIXRVEEFE DO IEIR 20 R 2k IR EBEME . NS OB, &
VEFES AN IRy SN D, FI%im%@ SRR F2mE W 5 K i &
o THEY, HLHEED6% % D HIZEE R0, 22T AR DI0%, FEEEAFED50%
MWEFLTND,

ST T v R DORRBIEIC L DB, B e A - B RS D
HE RS B K B0 R SR ER IS B8 T2, 300mm,  EVHE R AR Mg T3, 000mm & FEE IZ S
W, BHEBY g — P X U O RIRIZE K27, 3 THEEZE T/ S W,

(%] E o GDP ALK 5, 707. 7 @4 A 7 R (28.5 Bk K (4R GDP/
http://data. worldbank. org/country/Guyana ~2013.7.17)) ., 1 A% 7=V GDP %
M&moﬁ47+Fw(&uo%Fw)f%é 2007 4ED0 5 2012 4 F TO L EE
GDP DI IL 4.5% &, BRICRFEHRELZZIT TETW5DH, GDP OWNFRILE —KE
% 18.7% (=2 13.7%). M*ﬁ?%27m B WRPEXE 57.5% (1) E#MEHRET —
Z 20124 K D) o TWVD,

WA DO RMEEENT XV 2005~094F 1220 THEPERMHEE L TV, FFIZ20054E1
H oK EITZ, NADOFKIA0BB3HEH L, GDPOBORICH LT 5 & bbb R iE
KEH7=6 LT,

(7] ERFEOAS%ZOBEE LTI, W@m@%%@@ EX R~ 7 v iR IEBUR .,
M OHEE, REEMA~0®Y, 2 REBOSEROALTMERILT 7 7T A
DEBENFT OND,

1-2 A @ O & - iR M O

BER 3@ v | 2008 FE DM m > 77 — KR HIEE & hh oD & 3 D TS A A O M 8 2
BOKAERRE ) 2 i3 5 72 0 D i figk e . SRR OREE EOFFR L 725> T 5 I
AR R S AE T )T 2 MAEE W ~DBEFEITxE U, MMASLAT B A E B ) 5 A
(JICA) X, 2009 1T [HT A 7 F Ik & B s (SR e am A& ) (LT T YER A A )
EWo,) EM LT, NI RTHEFBNEZ MR LI,

A AR—R M1 M
T AT 7 Rk s B M 3R BR 2 s A
a7 — NI — 8B
A (HEIGmiER ) — 246
U R—F b2 B R e
WT AT ZRp/KME B 5 WK L. Boi Lo SE
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CBUKT AR (7YX sa—T k=T T YT
Frv—]
R 2fpT [ Rw=, 7=7]

7 =7 Bt LOYEIZHOWTIX, T4 EBFIE, /KT AT ZRKMlN6T AT 7
JM~OHPEKFEN 2 X570, BETHCHENYT - a7 kM &
SETHBER SNIHAKE (5 - a7 FiEKEK) 28T 5., SIS TI
ML TV D IABKEZ2EIE S, 7 =7 ki & L TRRE2 BRI HEET
HEtHZA L TWDZ ENHBA LT, 2SR L, Z O EIEBOKE & 24T 5 EH
BE~OERFREED BOTHY, NDIA LW LR, 7 =7 BT ik ¥
T Va7 TR LE T OWEEITO) L THENAERE L, BERNAEN [/ =
T oD [T e varTrt CEREINT,

T AR—FR b 1T, 2012 FICEAEE W) THT AT 7 F/KEEEE] To
Mo v 7iE, BROBM ORI ERESOME L L TEI T,

D%, MRWEE L& T oE|EESH HFEE 5 2 KRRT A7 7 K ERE
M) O FEMEAPE S, 2011 9 A 6 HIZAZHAST (B/N) ROWE 525 (G/A) 2
B S, FEMIRRG DN E FI N TV,

LU 6 152 RIRT AT 7K ERE A ) XY 2 L2 o hSARGHE
DNFLEIEHER K O LR BB 2 FERT D 2 & Lo feicd, REEMFELIT
W, BHURIL OB ORI, BEAEORE LEOER TEO LE L & iitoRE
LI FEEBOBBEAE LTI Lol

bl ZAEEEE X, JICAIX, 201343 A5 H22 6 3 A 26 HETOMRM., F¥i
FAEH 2 [0 EIZIRE LT,

K7z ME, T4 EBERED T DI KEEFEEIRI BOTHY .,
REET RO R E LTHMES TN, BENMEE LT, H4E &K OF
JEDERAR T 3617 2 B e K EIR O 4G . K E OB IR TE D,

KEL—1 ;BT - PaTrFRiRTE, V7 - Va7 v BKEEYTZ - a7 oK. SHICT AT
FNA~DFWRBAKBENSR2D, BT« a7 U FBKBIE, B2 =7 BUKE IR S L7 UK T, #ea &
HARMEZM A TS, FEHKMIZ, TAZ TP EDMIKDEREL S T2DD LD TH D,
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1-3 FAEH 52 By #h [
TrEO 17 Bioed 2888 m a2 £ 1-3-1, £ 1-3-2 12577,

K 1-3-1 IAEOHA W) D EAEH (AR Bk KB 5y B )

BN E it 4 R4 /% Ofh HE g
JE
T T EBRA SRR 2 xR I
wyTEEms | AR
2002~ . NPF—FzxyFlala=71
0y ke 7JxT— . -
| 2005 ) SEFT R E R fESL & SR T D b
By W~ Z1 ”
gy h - . ;
2008 B TREE S | H) TRERAREEE VAT
2011 nYxl/ heT7xT— | FTEEL/SA 2y MNES T IEO %
) KEBREIOM L2 XETDHHO

K 1-3-2 WA EEAE B0 R R B) R B 5y ) (HAZ {5 )

I it 4 FE4 ik 55 [ 5 4E M =
Jr7a Y J—= VT —A « R—= K} — v 7T
2008 7 N IEAEE & 5.0 LA ZEDO—BRE L TRIFEASBHE
1 /1 AT B A2 KR T 5 D
2012 WT AT T 5 89 a7 — LEHIE 8 B, A2
K HLAE 1 51 1] BD 7 D RRIEE M O E

1-4 fth K — 4 BhdEhmn
R —Ilc K2 EFEEE £ 1-4-1 TR T,

£ 1-4-1 N —E - EEEHEEIC X 2B ERE (K28 B xf 3R B8 55 1)

- ok _
R e | s (tus | =¥ B
R TEHE
$)
2008 | HESRER | By ok dhodE & | 3,800 | MEME | BT A T T AT KL OB R D
~ 1T A= 7=, BHEHEKE. YK
2010 K sRAL D 7o 8 O M FR SE . kR
bz B+ 260,

2009 | CKRINBR | MK PR & BE % 450 Bl | AR Bk 35 BR S Mk 0O SR E & SR T
~ FEHAT | BN SCHR W1 | D720, MRS E B
2011 ‘EATO B D,
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2009 | KINBH | RS A A9 S E | 1,000 | Bl | EEKAKEY 27 EHEEE O

~ FEIT |V R B W | RELEZEXET DD, Y

2011 S 1 SR E A7 GE. G DsRAb. BHER E
21T 9 b D,

2012 | HERER | 2 = 7 ok | 1,900 | MEAE | [EE TEICEOTER L 7 [EE

~ 7 e 7 n LB D 7 =T K oy % 18

2014 Yz b IS, BEREERBRIE O UK

BELTEHT D, (X 1-4-1~
1-4-4 M)
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FT2E uovxl FEIRVEIRR
2-1 a2 = s b0 EAEH

2-1-1 NDIA Ok - AB

ARK7v vz b ORI TH D NDIA (3 2004 41253 S FU72 FLERIHT LW AELAR
Th s (K 2-1-1), M#EAESIL, 778K (Chief Executive Officer; CE0) O b &
HEFFE FRYES (Operation & Maintenance). M FLES (Finance & Administration) .
7% &t %6 (Construction & Design) 35 X OV Hfl 4k %% fi§ %% (Community Drainage &
Irrigation Project) D47 a bR INS,

Bisk BB EETH 2 KEFERFEOPKIES OER - B - FEHLZII LD,
RENORERE - HEAKMEER O 24 O 70 EUBEEIXEZR R E O ETEHEELREER 2R
ZLTWa, RTOMEBIZ AT, Z0ob 2480 V=7 24088HMEL

(Technician) ToH V| Pk, BEREMER OEFR., MEFEHICEDLDICSIDL
WL =T ERLET LR LIRS TS, ks, MFEHEBICIT, RE»OH
M L 7= Operator, Service man 23 Z L4 56 ARV | PEAKEEY; OEiRE B I27-F
ShoTWb,

Agriculture minmster

2-1-1 NDIA %[

2-1

Board of directors
NDIA CEO
Operation & Finance & Construction & Community
Maintenance Administration Design Drainage &
Irrigation
. . ) ) Project

Mechanical Finance Senior section

Engineer (1) Manager (1) Engineer (4)
Electrical Accountant (1) Engineer (16) Accountant (1)

Engineer (1) Assistant Engineer Supervisor (1)
Store keeper (1) accountant (1) /technician (2) Clerk (4)
*Operator (56) Accounts
*Service clerk (2)

men(56)
*REsE L oHmE




2-1-2 W7 A7 ZHp/kit (EDWC) o BRI

kOB B P & LT, EDWC EEZESNEEL TV, KEEEZBERNER
REIIX RFEENT K EBEERORELZ T BT 2 &5 5 BEW TIiL, NDIA 2»
OGN LM THD (NDIADEE - CEODRBEF L L TEERZEESD A L N—L7
STWS) A (K3-4-1BR), N bhe— L% I NDIALbEEINT-EESHRE
WZEViThbh T,

HE MR- ERICET A E®IT. RS TOFEE (Secretary Manager) D & (T4
Dohd, TOFEFTEL, EMHAKZEEDL O KERBZBINT 52 L /7o T
W5, 7797 Ay TEEINL, EEON e — L - BEHEBEY L, £, Buk
F—bNOBBEEDEEA > TND, FV R FT e hFr, arzyg, 7=, <K
v =D 4RI R OMERFE LA 24 BiIICHE - TH YT AERRE S
TW5, HMEFFEHRAEE - X7 ~IZED LN TS, MRFEHEMY NBOHKIT
20010 FF LTI 1T A Th oo, 2011 FLURFRILZ 24 ARSIz, "B, 77 v 7
AE oy ZTHEGEHFONEIZ, NDIABR N hr—L - HEERZEZF LEERMASHEOREH
ARy 7 THY, ZO244O0FITEFEEN TV, K 2-1-2 2T A 7 7 Rk
(EDWC) D MEFFE BRARAR - AHARX & N BBRER I Z R T,
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EDWC Committee (The chairperson and director)

Secretary/Manager (1)

Supervisor (1)

Flagstaff Lama house Maduni Kofi Land of
base Canaan
[Dry season] - Maintenance/ [Dry season]
-Manager (2) -Pilot(Boat) (1) Patrol (3) - Maintenance/ - Maintenance/
Patrol and - Waterway Patrol (4) Patrol (2)
operation (16) Maintenance .
[Rainy season]
[Rainy season] Cleaner (1) -Maintenance/
-Manager (2) *Assistant (1) Patrol (12)
Patrol and -Barge crane
operation (30) Driver (1)
+ Assistant
Crane barge (1)
- Maintenance/
Patrol (8)
2-1-2 T A T T MK MLHERFE BAR M - AELAR X R OV B B i

2-1-3 NDIA ® P

2008 =N L AHEICEDLMO, NDIA B L OEWC O FHEIZFEO @MY THDH, 2009
LB O NDIA TR O L QHPREBRER STV DR, HiZh—7/Fy s
T —RBOKEOBRRICERNTL2bDLEX NS,

# 2-1-1 NDIA ¥ KO EDWC © FH (Unit; million G$)
2008 2009 2010 2011 2012 2013
NDTA 1,993 4, 947 4, 284 5, 363 6, 625
EDWC 53 53 53 53 53 53

* NDIA O THEAIL, REOBHITEEEZ RT
* EDWC OHEI1T S W) THEE L FITEENE L,
TR0,

F7-. NDIA PEOFIZEEFN
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2-1-4 NDIA DRE )/ Hiifik

NDIA 1, A—7/ Ry 7 74 —HKBERFEXOLI>IDRKRTr =7 MIxfL,
HEMNML, Ehfke b EFERL, ChZ2EET 28O L TS, TOHE
¥FERIZY oo Tk, AWM A EERICES L, LHEEME LT D HIETLEE
DREIZ X > T\ 5,

IDEZFOEREE LT, FTEEMEOEROMBEHELHEHOOTTITYIZ L%
HIEL T, V=2 v a vy 7 a# T D2 ENRHE S, HEE R TR S BEIC 52K
L7z, L LZ2NOHEEORE (M 2-1-3ZM)ITVWELEZETLTELT, LLTFICR
THEA 1740 NBEEFHE IS U BURE R Tl 5 44 (BEREL AT 1 4 BT 1 44
e L 14, AREHEA LA, ERFR14A) DIRES>TVDLDOHTH D (HEMEL
fil, EESCEAD, HEARHRE 13, NDIA SRS ETORZ Y H A A5 . EEIT iy Y
23— VXY AR WVEREIR WIS D D E N A RS O U 0 HEAKEE S R ER AR

CEO
A\
- Operation & -
L ] ¥
Mechanical Engineer Electrical Engineer >
\i \
Store Keeper Mechanical Foreman Elecirical Foreman -
\ A A Y
Mechanical Mechanical Fitter Mechanical Electrical
Technician Technician /Welder Technician Y
| Office |
Driver Driver Driver
Labourer Labourer Cleaner

M 2-1-3 7 —2 L a v MR
TR OMEEFE A - Z LItk b,

e S

BHE2-1-1 R LEV—27 Y ay THRER
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2-1-5 BEAFfiax

WT AT T IR BE L 72 BEfF ek & L C. LA T Offiak &2 B4 ChER L7,

- HK i 3%

HHA, R EZar s ) —hEREL L, Bnar s ) — FEEZIET L%, K
ik
WCEBEBEIEDAEEN TS, BAHAOCEARORT A FFA—FREFESN, 7—
MIAE VIR EE T oD, RitREoFHFmiL 15 Faitk Th D,

N

BEH 2-12 7o X Zu—7 WKL, a7 U—KEE, 7—F, Kiii#EL

- it i X

Bk LARKIZa 27V — 7V —LKENOY, Y= NEETFTOlbDa s
U— MR OHBIROFT o TnDd, KEIZETHE bica 7 ) — h#EkEE
~ARIMEFRLIZEVIELEDEZIToTWD, 7 — MIAR (BfE;, 727U —rn— kK,

S s
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HKITENR, MHHHEE 20730 4F) Tl 5m 6m, 2 KD AE S FLIC LD BEE
EFOME L o> TV D, FFEORIIER TiX. 7 A T 7 )N i #] i o JHR 2s 5
DR Z T O OMMAHRIT ATV D, ZOMMIL, EEMAGICE 520 - 2
R TH 5,

RPN K D IERD T

Uk o I3, k55 & TALOMER L L0 2%, SER LRI, RO
BAZEDIZEICBWEERH D, o T, MBAEHWZDENLZD LTWDSHAIC
T, WEICAEASELZZLICL25AL, BARRETREZ XA SN -T2 L
WL 2HEND D, MLIHERNEREL, PORREEHEL VDL F—AEFHTH
2o

B 914 KB, — FSA ML BIELED T
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2-2 vV bV A b ROED ORI

2-9-1 BR# A > 7 T ORI
2-2-1-1 WEXNR LERE~DOT 7 & A

HWE THIG ~DE K H

FLUTOEEY THL, RE~OBEIL, EiEHIC

BT AHY T « ¥ a7 7 (Sarah Johanna) gt TLUIAMZ . BAMICIZI T T v T A X

> 7 (Flagstaff) mHDE—X —HR— |, B

WWEAMETOT IR ERD,

F 2-2-1 77 & AR PHERE B HE

B X S 1E W)

77 AR

> ¥ > 7 A (Shanks)
Bk T

BEAF7R — 7 (Hope) ##RHKEEIR W, 7 7 U (Crown) & A
~R— T HOKEE S G R E TR ATRE, LA O 1. 5km (XA
— T HOKBEAT B B O MR RR T BRI K& 0 BOKBE G 2 1 iR
FTEEVFIT D, Dtk H lkm [ TENEV, BARRE i
Mg, 5 I 2 B G AT AN RE,

TR e Ta—7
(Ann’ s Grove) KX
7K L

1
PEAFE A — 7K VIS, 7 T 0 F b~k — 7 JROKES
DEMAE CEE R, PO 1. 5km (LA — 7 HUK B K
BLz@y, BKEEHAMPKETEZEY ET D, &, &
Lkm (T8 3V, SRR R L IEbeE . % 3R 1 2 & AT AN EE

A —7 (Hope) Hu/K
T

BEAE AR — TR KIS, 7T 0 & D~k — T IROKES
SEMRE CTHET TR, LABEOK 1. 5km XA — 7 HUK B K
BLz@y, BKEEAAMBETZEY EIT D, BE. K
1. 5km (338 75 BV B2 R RN b (300 % R B T 20~ & AT AR RE

7 T
(Annandale) Bk T

— Jb

HITERPBEET/HNSEZ/MV IR TV, M7 72— 41K
BRE) S — IR 27 Fe—FIaEL B bN D CRIER) .

JF > — (Nancy) B
KT

UNRT Y w7 8= P BIE A bkm #R OGRS E T,
N7 H— AWEREN Y — I L7 e —FNERETH D
L LB, TR ER LIEITARRE, By 7 XA TEY P D
TP KRR E T Al —FIC KD 8V F T L0, K
i BT RSB L LA AT AN e

7 e TaTrF |EHERTIBEEBLTEY, 77 ERIIES TH D,
(Sara Johanna) ik

ot L (HEK )

~ KFwv = (Maduni) |ERIZLXD27 72O, MENE—-TH D,

i T (HEAKFT)

el NN
THTHDLE—T -
A e

i O 4% B i

BIET7 T T ALy 7THEEFMCEHI N TW5D, BE. fE

R 7 74— (Hope/Dochfour) MKE LHFIZBNTH, 77 v
B NED LN, B~
RICAFEZEICBWNTH, 77 v T RAX v T RY

BB, 7T YT AL T~OWEOHHA

HTHR—RNMIIXDBGICHRESINLTWD, [FH
EOEFEIEM & 72 5,

WCEEL, HMERA O ET D7 — b

27




DFRNC IR Z WD AER DY 2 OBOWAERESEE S NS, K—T/ K
92 7 o — ROk B THBRE 2 5 B % B G T, BEREN L0 Ths,

2-2-1-2 F DOfh
BR. KE~OT7 T —FiL, 7 - a7 FUIMIARTRETH D,
Bl O fETH 72D, AMOMERIZ O W TIEMEZR WD,

2-2-2 HREME
2-2-2-1 Hif% - HE

() B oML, KEFERERROORKR K/ TH 590 7 7% (Low coastal
plane), ZHiHi< ABWIZED
AT AR ey 3o+ X
D ik % ; Hilly sand and clay
region) . PN @ 244 AR AT
(Rain forested region), B LW
=R Y o > (Interior
savannah) @ 4 DI KA E N 5,

B 5 B R AR IR LV Ok
R TH Y EL2ED6 %% HD
o HUBRIZTEITR L0k b Py
MBS X KIEL D & 2 A— |
JAR WA Z oIk T A 7 E
BT HANE 80 T ADK 90% A3
FEATED . 1TTBHERE, B2, %
EEBNETL TS,

G o 42 17 1300 55 S B 0D BRI
FATL TV PRRICEB L. AL
WZEDbILTWD, ZoHixeE : :
TR 25% % 5O LN, A—FH < 2-2-1 A7 FEMPE (THRem=- 51077 7
A4 FORBFICELZ ETHLNT A (G, 2 A DR - T s A 1992 4E))

W5,

RN TR RE L OK 6%% 5, FICHEKREBEAROWAZET 5, BN
AT AR 2 SR 7 7 DA EBE D 4 SO LRIZ 23T TIRDS 2 JR K 78 8 AR i
HThHh., 2ELOK 63%% LD, BARTOMBIZIENMOEALTLZT T T4 FTH
LW, @RI ANCT W EED, FOEBEITED 7Y TRAUCHTR T 5 HUERK
DHLDOTH D,

WT AT ZHPKMIE, ZONOIRFEEEBO LESICER I DO TH D,

B D Bk th AR AZE & X, 9 GD. 52 feet (GD; ¥ a w4 o L HLUERE & GD=MSL (°F
g ) +1. 8 feet TH YV, T OJEAEMIL, REMIZEE In RE OGRS TE,

Z)

7 7L 1
LB TCHITR e

= Pont/ o
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ZD FALDOST A EMEIEN S &
& TALORE T JE DB R 2m 1ZWH OB H L 2> TWDH (7 T U & LAl
ICHEF L7 TEHE D O HR)

G g = e N o ]

v— kg
& T 5%
B FALE O
INICkVEESRTEER
LD ZOMMELY b i
o> B EE 1, B Tl
BREt+ o TWVWD, K
JE TR By 2 Rk 3 5
wh o (BEERS  TABLO
BAzZET) OKim & #HEH
Ens, HhFAkHo b
L AR S D N BE~ 50
~60km DN EIZJS D o T
WA, FEE GD.20m (=
GD. 64 feet) it DK T [E
MR- FHMZ 2R L, #E
ML A AR TR S oS
YHROMAERT S,
TauTE T IND TN
A TN T O FEHIR T
L, 27U — NOHMEM
LLTOBIFE, boiEBZ
O MR HERBS L2 b O
DHWLNTEY, GAIC
& o TITEM EHEDS 100km
IETLHZELHD,

EXmOEY— Mg & FLOF KA RIS,

2 D Lt 10km £ 027> & @ Ae (Rl T 22 b L,

GUYANA CITIZEN'S INITIATIVE
LAHDSAT IMAGE OF AFFECTED AREAS ON

EAST COAST DEMERARA

JBuson {mage Date: Jun 2000

SECRGENDNN e,

GRAPHIC & LNU:RONVEN}AL
AGE!M%T 501 i
FLHONOIUE 51

B b
nm,m A 2280045 Motow bTide -, PRI
iy com I

M 2-2-2 7T A7 J7 /KM 2 W4 (Guyana,
Socio-Economic Assessment of the Damages and Losses
caused by the January-February 2005 flooding /Economic
Commission for Latin America and the Caribbean (ECLA)
/Mar. 2005)

Coastal Aquifer System

ground water
discharge

| White Sands Formation -8-

A Sard

Source: Arnon Arad. Journaf of Hydrology, “A Summary
of the Artesian Coastal Basin of Guyana.” No. 63, 1983.

recharge (m)
‘ l l 200
s l I L
White Sands Formati Lt
200 1
430

Sand and gravel

Clay

Precambrian basement
5 10 Ground water flow

Approximate Scale

15 km

== == \Watertable

X 2-2-3 ¥ 3 0¥ H T AFT O HEE HUE T IX
(Water Resources Assessment of Guyana, US Army Corps of Engineers
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Fo. AT FENCHAKINEIEFEEE T, KIUKEOHE L IFEEL 7220,

Active Volcanoes, Plate Tectonics, and the "Ring of Fire"

\ N s w_ﬁ'ra S
ol In* . v 3 b b 3 = i i

2-2-4 HA 7 FEE kil (<http://vulcan.wr.usgs.gov/home.html>)

HMEICHOWTY, FEMENY — K~ v 712 i Thow Hazard ] HIZ3E S 1,
BAKCTHLHAOHMETHO 1/I0ERELHEINDILOTHDL (K 2-2-55H),

2-2-5 # A 7 F [H o #i5E (Seismic Hazard Map of the World By Global Seismic
Hazard Assessment Program (GSHAP), UN /1992~1999 4)

2-2-2-2 /B

AT FTEORFEL, 7y X OKREHFTIE AL (BUERKR) ~Aw (B E 2
— ) ~Am (BN F) b (K 2-2-6), FEMOTEHEAKREIT, DR
T 2,300mm, B3 il T 1, 600mm, BAEF IVARHLEE T 3, 000mm TH 5, KR IE 34°C
~16°CT, Wk CIk< 25, Ya vy v roxmit, BERERICINIE.
1971 #=~2000 =[] O F F-HIREK & 2, 314. 3mm, FHRIE 27.3CTH 5,

X, A7 FEOEIIFAME 2° ~8° 2> T\ A, ZofEkix, ik s ~
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10° OFREMERAT & B\ 5o AL, FREERE IS, M S bRES R, B
25 e HE

SRNK ZATe, IWETFEHHTIEIZARENSOMA L 72D | BN TI bR
Rl leo TV D, 2B, ZOREERGIL, WEIATLWE S EIZ LY EAEIAE
CHEOIT, N —UBEOHE > TWEN, HATFEHFIEIANA) r—r i
W oME Ik TH 5 (¥ 2-2-7),

B 2-2-6 7 v X DR X
(http://en.wikipedia.org/wiki/K%C3%B6ppen_climate_classification)

W S S et W s

- LE

B 2-2-7 RO EGESAA (7 1)
(http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A 1% E3%82%A 4%E
3%83%AB:Wind_speed_climatology.jpg)

(]
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2-2-2-3 KX

(7] ETix,
EKIEBE{L (Climate
Change ) O 2 % /3
1980FFEDARE, S £ &
£ I E
BEntxhkesh
TwW5 (0ffice of
Climate Change
www. icds. gov. gy
V) . BKEIZO
WX, BEREOR
D AE T D — 5 T
Y58 BE o> B8N e )
WIS TS,
B 2-2-81%, W7 A
A S N
ALy TR DT
A4 > 7 v — 7 (Cane
Grove) BLHIFTIZ B
DB R (1974
HE 520088 F T

D34EH) TH DN,

2 ZTIE. 3P ER
R, 7H kW&
(2 B R 7 e e 5 28
BTk, Rl
KD BN R E
W& S5 R T H
& Tk, FHK
3.5% DM & 72 o
TW5,

ETEY S

B

o

[ K 3 B odgm

X2-2-8 [FEKEDZEAL
(JICAHH ) YEfG AL (2009) — H A4 T FRL /BT — 2 %ML —Lb)
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2-2-2-4 JKH

W7 AT T RpK MO R o —-o1%, Fithkm FE580km® ([ FH A ) WdE =) (x5t L.
Tifi K 11 AT FE460km® & | JRBKIAAE IS S O DA KMEE ORI EGNR REVWI L THDH, =
DX IR T, IR B S PN EZBOALEEL AT 5 (IR 2o, i
JINZ E VD BT RIS UK & 722 > TR KHICHA U B2 KA B AT S K
IDMBGITHAEL RV, T2 & X, Ap/KHKALO EH131000mm D [ FIZ % L 1000mm
LW Ty TN ThD, > T, kbR R UEAHHTIZ, KINOFTIZ1000mm
ARG Z TP T LI RBETOIKMBIETH D, ZOEWRT., ZOIFKAEEL
ITWE 2 RRE N &2 595 2 & WEH 2R AT IS -5 < A BLAY AT K AL B E LR 0 5%
ENBEETHD,

Prkiix, VOB LT DS (10%) . % X H o B CHER S 1L 5 i HH
BAHIAKBE 2 K VD, BAKMO RIS ZHO 2 FEHOBITIEI RN HIndb Y | AD
HALMZ G HDH, FEEO T OKGEIL30em 50enfEfE, HHEBMHY %2 % <
B PEER L TV ORI R, 2O EBEE S OFEMNA AR D | EfERlrKE
DT ENHRZRVWD, ZD XD RIAKBBE) L TWRWRKREN S | R ATHEKED
K¥ix, 7~ (Lama) , ¥ Fv= (Maduni) W{JI[76 DFAKE L 72> TV 5 AlHE
PEDS RN,

PrRAZIZ B L. 20054FUNDACHR & H XU AKFRIZ 7 T w 7 A& » TR IR T >~
Red7 e P HSKMEEY bInE N2, kL Tnd, —J, SR
By g4 i, 3H25H OBMAIANIZ. 7~ 55.10GD feet, 7T 7 A X v 7; 55.45
GD feet, 7> K+« A7 « 1F ;5 55.85 GD feetd . LMD T~ MmN K L,
B AIWCE DT R F7 - BT MEPRbEm< > TWn5, LFLUNDACHR S #F
DEBEHTFEL, KOWEND FRNO R THEB LAV DI > Tz, N
Fv—2 . KOEHBIEOTF = v 7 NULETH D,

2-2-2-5 X'E
MYEMfRA] REEHE T, IFKOKEEZ ) P~ ARBRICEZVREL T D,
ZORERITKOBEY |E SN TWD,
frk (3% % 7 /1) OKEIX, 10 HRDRFAKALA 55 feet Aiifh OIRAE TIL, Phd. 5
~Ph5. 0 D072 ) mWERMEZ R, RN, AR~ D A K & O % T Phe. 0 2
FilkhsrZl bbb,
Bk oD TR 0¥ £ v kik, Ph3. 0 F2E DOREEME & 72> TV 5,



2-2-3 W7 A7 7K O

WT AT ZHPKRMIL, = A BN O~ Ry = (Maduni) JII, 7~ (Lama) JI|
ZAEOEIYD | FIE R A 65km D HEEE O NANA VT KB 2 [\l L 72 B K T d 5, KD
E SN IZET RN K B EE] STV D IETRENZEOENSEM TH
% (¥ 2-2-9, BE 2-2-1 ), IFKMOHETIER 2-2-2 DY Th D,

Wifisk & LT, ¥ Kv = (Maduni), 7~ (Lama), =27 ¢ (Kofi), 7> K %
7« #F (Land of Canaan), 7 =% (Cuhnia) ® 5 ik H 5, HKMizR & LT
T, ARlodERGgE L THETFLNTWSET X« Zua—7 (Ann’ s Grove) %hh
HELEELOBKTIRH D (K 2-2-10),

St Cuthberts (Demerara R.) @—p N
Mission /

Barawaka

Wl
-“'1. L3 ‘g‘
a s, < PLAE TS
el * i " .\ ..0. o ot t):!-
* . . : e : ”o ;"
e, ) "rat -, w o
Pojiln TP . A
: ., L
- *, \Maduni R})
- . s }/ ko
L 2T ey, e Tere £}
Lo 2 8 3 £ Demerara
L . K. Consevancy
", ‘s, Dam
.. -
"
4
.
l.’

Gates: i -

@ Maduni Gate s, < ' o

@ Lama Gate ; ; Georgetown

3 Kofi Gate b "

@ Land-of-Caraan Gate

B Cunha Gate

9 5 10 15 2itan

Baibog  (Mahaica R.)

2-2-9 W7 AT FR/KMOBE— 1

HFHE 2-2-1 RPNV OKE
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#* 2-2-2 BF/AKuhGE Tt — B

HH H fii &
e ol 1 580 km?
i 7K T F 460 km?
TR RT K X 1 830, 000, 000 m' 460 km®X (58.5-52. 5feet=1. 8m) 32
TRRAE X 140, 000, 000 m’ 460 km®X (58.5-57. 5feet =0. 3m) 32
K2 8% 3 550, 000, 000 m° 460 km®>X (57.5-53. 5feet = 1. 2m) 32
K E 1 140, 000, 000 m’ 460 km®X (53.5-52. 5feet=0. 3m) 32
IR KL GD. 57.5 feet GD. 17.53m3¥%2
EINLIREY/ VA GD. 58.5 feet GD. 17.84m32
A TE] e AER KA GD. 53.5 feet Lama, Maduni JI[2Z5H DR 7T v 7

(GD. 16.32m)

K D K Afi#A B 4k o B 22 KA

INFAR A IR Vi R GD. 59.0 feet GD. 18.00m
AR A bR Vi i GD. 57.93feet GD. 17.67m
B S 4 s (ML o JiE | GD. 52,5 feet GD. 16.01m

DIEE) %4

HT 7K L P K JES A
54

= GD. 35 feet~

GD. 40 feet

GD. 10.68m~GD. 12.2m

) WEtkP e A — k=G D51.05 feet (=GD15.57 m)

1) H-VHIFRIZ K2 b DTk, BEBOKEN LS IZHIE,
%2)  BILE LKA 4 3 H
¥3) RIFEARE TIEARV, HAICHKEHEAZRS ETORRETH Y, “FlKiZH

fERER O

-
N— (e}

x4) HEHVICESL,

Land of Canaan
Relief Sluscn (5
Do)

Proposed seclion of water prih
1o be cheared

f o5 e = -

2-2-10 T A T TR O E— 2




2-2-4 WT AT T /KM OHEFFE L - AR
WT AT P KRMIE, ML SR EmO) e BER O FT, L<ERINE
HEnTtnas,

2-2-4-1 #H %k & N BEd &
2-1-2 T A 7 TR KM OERIKHNIRLIZEBY TH D,

2-2-4-2 Bk g o 1# M

BOKMigR OERIL, FEAEDEE, 77 v 7 AX v 7HEEFOMBIZI ViTD
NTW5, BUKZ — MITEOH DT b, mEOMB LS 1T 72 IR THER?
INd, ELTHHOEDICHALON D, Ty —HBUKLOEEIE, i1 Ya —
VETA~DO LK THDLTED, F— MNIEHRABAINS,

2-2-4-3 JHC i f 7% oD 3
F < + A% —/L (Lama Small) Z&de 6 Mififiaki%, 3 2-2-3 OEf R AN IS

TEEHEIN TV D,
B KM KN OFREIT B HE X T > R A7 « hF b ar  OmlE#ic & vir
PHLTWD, AIEIEZ, WMAFFICEWIEEEZRE 7 — MIET 2 IRk
DN, BFITWNLICEbE, BAMAZEV RS RTER SR,
7 =TT IE. FOBREBAIN /NS NI b o T, HE A EA LT
oV (W GAYAI AN
Z7<(KZ~, /7<) (Lama Sluice (big and small)) AiHEax O %A1,
# 2-2-3 O EALICALE T HEMABA] (K 2-2-4) DEDLHNLTWVD, ZHITK
X, EFRMHEBEORKERIC, KFEEMNS LIEKE#HZES (Civil
Defense Committee) 2°HDEFHEZZ T D E Tk, ¥ — MEWIT 5 Z & 2vEE
ConTnsg,

2-2-4-4 F—"T/ R v 7 7 — R e % E A

BHIETE T, BEARIKMARMOREIZT N A7 - AFreaz s o
BRI K VATV AR =T/ Ry 7 7 — ik ix 7 ~ &~ Ry =R D IEH
Rz s LTHERATEE )OO Th o772, B Tl B RRY 7058 AN

RIEZRE > T,

7 2-2-3 T AT ZHyF/AKu (EDWC) it T4 — b #/ERL A
YZEEE(GD Igzﬁtézf Maduni | Lama Big g;ﬁ?? Cuhnia Kofi
) Usu |BR |Usu |BR |Usu |BR |Usu |BR |Usu |BR |Usu |BR
55.50 ft. | C | C | C c lc| c |c| c C
56. 0 c lc| ¢ c c| c |c| ¢ C




56. 5 C 0 C C C C C C C

56. 75 C 0 C 0 C C C C C 0 C 0
57.0 0 0 C 0 C C C C C 0 C 0
57.5 0 0 C 0 C C C C C 0 C 0
58.0 0 0 C 0 C 0 C C C 0 C 0
58. 25 0 0 C 0 C 0 C 0 0 0 0 0

(£); Usu: @EHEE (BFAKMBRAICEST2)
BR: KK (RMIOWDICKEAKIEL, IFRMENA ERTS)
C: 7 — MHSHIREEZ KT 5
0: 7— hZBIT 2

2-2-4-5 HTF/KHLN O #EFFE BLE E)
RE KN f RS %9 D HEFRFE FIEENT, 7 7 v 7 R X v 7 EEHE 2T, &
AR — MEOEERIZCLIVITPhRLT WS,

= e

H 2-2-3 Nbhue— L HE#EA— N EEER
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TH 2-2-4 B~ Bo 77 — L REIEIC X D RiETEE
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#* 2-2-4 T~ (Lama) M7 — MEHHH]

ACTION

*+  Narmal report

Daily recording of ﬁl
{6:00 hrs, Q”GOM t:wm TB
18.00 hrs)

EDWG | 'NDIA

Normal report

Daily racarding of water level al the gauge

(6:00 hrs, 8:00 hrs, 12:00 hrs, 15:00 hrs,

18.00 hrs)

Open Land of Canaan 5 door sluices
with Kofi and

progressively.
Cunha, Maduni Sluices (in that order)

Normal repart
Daily recarding of water level at the gauge

(6:00 hrs, 8:00 hrs. 12:00 hrs, 15:00 hrs,
18.00 hrs)
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2-2-5 Jr/K s AR

W7 AT ZHPKMED IR & LTS, PR ERRa AR EICHERE ST
Wb, Va—UH U~ KEB X OT A 7 I~k o L, EiZ hvFeo T
T —va r . RETEIRE & K OIE, 3 A D 3 A 2 R ff o To R BB A L
(VBRI TV, JELOERFENELS . M LHEAEM & Hililc L ipkmsrn s
BRI 2 2 i3, IZERFRETH D, TIRIOMA 2 g~ 4 fbRE) % Tz &0 &

K ZEIETEDN, 20%, B, WAEDOKEE, MEOCmN»L, ¥ 2 KinEaBE#hdo2 L
ITTE R0,

- B 2-2-5 7T 7 A%y 7Ll o H

BE 2-2-6 RpAKMsh, 7 A Z Z ) IHAIOARIL
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2-3 BREEALSELE

2-3-1 BRETALACE B Tt &

(77 EOBREEIAR D AR, 1996 D ErEifR# L (Environmental Protection Act,
No. 11 of 1996) Td V. [REIZHE S XBEER#T (Environmental Protection Agencys
EPA) 23FRNT. X4, 2000 AEI2 0, BRERAR 4 A 2000 (Environmental Protection Regulations
2000) MEDH BT,

77 ) EORREZEFANEIL 1996 46 H 5 HITHIE S, 2001 FIZBESNTND
EPA TIIATEDO I & FBIBRIT A OER L 2175, O T, EPA I EITIE U CJHPHERSE
T OMER B AT 5,

Brbi s B3 M (Environmental Impact Assessment; EIA) (ZRH9 2 FIH L, Bebafri#l:
BABIZED BN TEY . EPA OREEHE (Environmental Management Department; EMD)
PHEETH D, AEETHEEREDO L D IMEST bNDNER 2-3-1 1IT77,

3+ 2-3-1 BESEETIE L cod T r Y=y hOALERT

HOH N
P E| KEOY A7 HEL
27V —= | REIRET (EPA)
> TS

HEL JEEEEFHKUERT (NDIA)

FOMDB | =% AX— K EPA WHIEA S, B SN EEERET HHMAFE
1R

FHheX O | 1. NDIA AE#H A EPA ([ZH7R

n 2. T XA N— MNRFEMREEESM (Detailed Environmental Impact
Assessment; DETA) DM Z 12 =3 HUNICERT 5,

3. DEIA MME/RGAIE NDIA OB XY 7' 2 22 FEMZEN DEIA %
TERRT %,

4. NDIA 2MERKT DEREE(RA. BRET =4 U L 75FH, LOMER - 7S
DOE & AFUTDEIA % BPA (42T 5,

5. ¥ ASN— RS DEIA ORYUMAEEFEET D,

6. THXFAN—FOBRICESE, FPA NEEEIIRD BERTE %21

P,

I

HFEFMICH T2 > T, NDIA [FERBERGET (EPA) DA% W CERBEE T HRh & 2 1K
L. tHioRERE, £%E TS Neighborhood Democratic Council ; NDC) ZEod LR
R OA&HEE, REFEL, HiFkER L & BICEERETIRED LTI R bRy, 8]
FRRETIIRGEELRAL, BHRELFEREL, 27V —=2 7 2 TV EE BB EE T
(Detailed Environmental Impact Assessment ; DEIA) DELSEZIIET B,
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M, JFEEHE & AR, BEERO R . BUKREE D& K N 2SI BT 5 /N AR
FTTHEPOEREINTND I EROETHENKAE TN Enn, HEICLHIEKR
RIE~OEZEIIBEINR, LML, BT AT ZKil (EDWC) ORFEKEZ, ¥ a—
TH T KBEKRDFIKRD 40%% HEHOLHKFE LTHERALTND Z E0vn, [JICA BREEALHE
EHTA RTA 2 (CERL 16 4 4 A) ) IZBTHBRED T IVICBITS [B) GRESCHE~D
HE LS RWEEN, 17 T AL %Lf»éwk%z%hé%ﬁ%%f%é — Iz
BTV A NZOLDIC L KIET, Ralfig 213722 < %@ﬁ%fﬁﬁf%é&
BEZbhb,) ELTHRIDONREYTHD,

2-3-3 Aa—t LS
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IRKHH L TER Y, FFE B) TIXREGMNAZ, FFE 1C) TIIREBOREL ZDORE
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5% 3 T HEIZTHER L7z,
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- K70 U= AR ORERETh B . IS
N Juls
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s B A TERE K DB N B %mmA’%Téﬁﬁﬁ%E
4 | OBBREHESED | B | L45, TOET. MM L THBE L X
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_ 5o - Va7 TR E LB . BRRORS &
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5 zgfﬁﬁg;77 B | x28fTbhs, BT 3 RMASHA~ORETH 575, N
= SIS EDARND T, BTN E D,
\ At IR LRI RO 1 0 B 7. T A 5 5 Kk
o | HUNECERIE ot en 5T s AN - SRR - SRR L
~ THEA B X - T AREMIARE SRR,
TR (E 2 B OB A E D A B DT 5 = LoDy . W
7| BEEEE O D |% - EEORMICHE L TEEL X - T AR RE S he
I/\
H7 A 5 5 WKL T SRR E S h T 5 b D2
s | ribiee D |z b, LB LT S| & 4 o A AR &
A,
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Yo, B e @
KK ISIEC & 5 Pk IR B Tt Fi. T, < Fo—
BT 7B DTS WL . BABEEIC ST D~ A D]
In ez SRy
O | HEAORIERL | D e L Sam s b BRI A AR B T
T 5.
TR e Tu—TBOKLIRY ¥ 7 ABUKTICHR SIS, =
| . |
10 fgm ARIE A 5 | e AGHINE & FIABRIEICHE L. T 255 G o JE 75 145
= LA,
VOKBEE U A2 W C RIS T 5 RITE S B
1| ampe D |z b, AREEICE L CEELD X E D SRS B 5,
B DI L,
e TR RE S B, £, HA T AR E R
42 HIV/AIDS O X b e "
1g | e D | L. ME LK, o T THEMBROSE Y 2 (3
9 7 YLE A
T
THEBED S LD . MR B L B8 i
2 o
e | | S e E S,
L IERER SN 8, THRREAREN Chs - & . mHk
14 | e D | THECOTHECH Y FADTFICH S FHRERA L
L. R A ORI,
15 | #Fok D | BUKTHEEMIZ T 7 U — [ OBUBHTRIE £ 0 S+ 5, FL
HBOaL 7 V= N7 NN Y RS OEHIZAR . HTFKK
OB IR ~DEEE T 720,
16 | W7 - )I1K R p | SHHHASOR
o HHERE T W - kA B T L. A X 2 - TRE
17 | ¥R - D e s e,
FF A T S ML & 7 R FRE & U R~ = BRI
it
18 gz\@%‘i%g D | <. THOMIGRENTHD = &h b, M LY
87| X 4 - S PTREMEILARE S AR,
VB 7 B> OB A DR S 415 7. T AR &
19 | 5% D | wI b, GBI L TEEL DX DR E S
fib\o
o | | TEREA ST Lk, REICE L BRI SR T
- BEMEITARE S e,
o FVBER 70 B> OB A DR S 45 75, T AR &
o1 | HiERiERE(L D |z Eane. HIERERLICE LR 2] & i o e
E IR,
[153]
TR 7 5 OBE A DR DIE S 0575, TAHER &
22 | KaiEy Do Enh. KAERCE LTS 5| X - 3 TR AR
ShA,
R L S B 2Y. o — oS LGP co L L
BB L. THEHMAUNST b BN ORGEAES |
03 | AEiEE B | BAVE Ui AT bR AR BRI LT LE S = & 4
5 AEIEE AR & 7 5 ATREMEIR A, T2 LI o —EUK
TIZOWTIE EAKEKETHY . BEHRDAMLETH D,
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No. WA H FEE B

o4 | LHEER n BSRAERICIZHRELEIT) Z D, HEEELO MBI
E L7,

25 | gEsEm n %ﬁ%ﬁiﬁwﬁt¢é?\i%ﬁ%ﬁtféw:&bﬁii%ﬁ%
IR L T2 % 5| X - 3 rlaetRId B E S vy,
R OBRTE - IRENIFAET D23, LEHEHAEIIIIAZFSE

26 | BRE L iRE) D TR R, LIERo T, BERECIREICEAL CTErsl &z
I AREMEITARE S e,
HARIE R 2 5| & 2 9 ERIX, N KOBA BT, Hriz Ze s

27 | HRIL T D |EHETHD, HE - HORLUIZH 525, HAFEEICITR 520
DT, HE TN IFAE TR0,

08 | ma " RPERDFEATH TREITARNI Enb, BEEITE L THELT
FH 2 RREME IR E S A7,

X TR The TRICEW T, BB L TREes| &7

e e Vet m . BB AR,
THEITT, Brr 7T —AEHIE, 7 L—ERER SRS,

30 | Fig B |EMECORRERRECOEELRDIHHELZNDT, FiL
PHIEIC B 2DEE LD ZENVETH D,

E il D
FEE) A BRBREENDHD B ZOOEENRS D C: WEEAS WK D FhEEEN

2-3-4 FERBREHSFBOENE - R

B LREESNT-EIE B x4 DEGRER, FK &2 3% 2-3-3 1T/~

#2-3-3 FHE [B) BRETHEEEIE R KT 5 el - R

No HH [F3RE KR ANR
5 TR - HEIR | - fE LRfc TR & B RA S 2 FEiET 5,
DOFI|H < IKFIFLA OIEERRIL 2408 L. HEIC X - T2,
- g TENCEEfRT 5 RE&Sf (Barama Company Limited) & Bk
5 BEFOHEA 75 L. THEONEZIZOWTHH LAERE5,
ST —E A c BMESEICOWTRH L, AEL2E5,
- i CH IR R R, R O KT KB 25X iE T D,
10 AKFIH « AKFE, NS |« i LRTICHITER & B RS 2 Ehid 5,
e < KFIFLA OIEERRIL 2488 L. SIS X - T2,
03 | KEEE < U— MoXA VTl THIPHZ P © FEOER THF 2012179,
- B AV NEEMOEE, RFEW) - FREONIL KT 5,
s THEBGIZBWTLZEHE LTV, EIEK, 7 L— 2 O1E%
PN H A £ 2 RIET 5,
30 | FHilk B AV MR EROGAICIL. BB~ OFEHERIET 5,

s THEREIC~LVA Y OB ZEBEMNT 5,
B THEBFET, FERICOWTOLREHAZTED S,
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2-3-5 T=X Y > J it

HTEE O ELEE « FRFRICHB W T, FFICHBERERICOWTUTNICEYVE=4 T 7 %5
T2,

# 2-3-4 HELRREMSEZEEBIST2E=4 U V5

No HH T=H Y 7R
FRIZECBIK UK A T 5 F v v —BUK L LRFIZHB W T E=F U 7
23 | KEE®Y | L LT TFOHEA2E T 5,
@ o @ = E
30 | Hik LR OMSFRILE ERICT = v 755,

1) KEHEBET=Z 75N

E=ZVU v | HBAL | HEE I E fiE (97 | [E D [ BAR e i 22
7 A (HPfEfE) | RoRfE) FEYE(E SR AL GHIE 5, BREE, JAIE
T
pH (A" =) Nancy FukTH-2 11
(IR WT, T
- 6.5 8.5 - FPA (USA)* i
HIEE (R P10
Szl
R NTU® 5 - FPA (USA) Gl
*1 EPA: 7 AU WEREEAER
(US Environmental Protection Agency)
%2 NTU : % (&) (Nephelometric Turbidity Unit)
%3 LHFEFERATOME L <X 5 OWNTIrDREVWVE
2) TEEHYEE=X ) U RN
T=H Y7 | HAL | RIEME W EAE (HFIED | [EEREE i
HH (e (e KA e | SRRUE | GRIER, SEEE, MIEFIES)
fiE)
pH (\'=+) - - - - - JEh7- % 0 7k pH lE
T Y A

2-3-6 BRESHASEIEICRD T e Y =7 N OREA T

VHREIINETH D Z b BEASEEOESNNIDRVWEREIND, Fk,
FIRER OERIR A LD E i, E=X U U ZHBICESEREZITY) 2 LITLD, &
BAEAIRWTE D EFMITE 5,

RO, FAE I TN REERET (BPA) L O TH ARSI, fime LTY
FE TITEEMBR B STl (DETA) 13 L LW Sl S,
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2-4 SARZEENZ B % e

RARZEENZ B9 2 BURFH 2 Sk L (IPCC) D% 4 IREHiER & & (2007) Tid, AFHOTEE -3 H
IR L Z TS ETRY . IS KV IRAREEOE L HEMIENEHS AT D, B
RER L LT, Mg miE R O A ORI, PR A 7 1 o F O
FEDOHIR, FREOYEKR, HEAKIEE « HERERO KRS X DM E AN O LH- 7o 83z
FTohTnsd, 7] BB TTFRHENDIREEBOREL R T a7 MDDV I
DWW, ROFANRREND,

2-4-1 PER/NZ — 2 DL H)

KAEZEE B4 A [E R A 5559 (UNFCCC) [Tnitial National Communications| iy
(2002) ¥ L TGuyana National Vulnerability Assessment| (2002) TiX. 1960 LI,
Y)W WY B D PR & SRR RN O EE OO SN ) & SERIMEIC DWW TR L. RS L T
2020~2040 FOKIR LA 1.2°C, B &I A 10mm/ A Od, L FRIL TS, iz,
HRERTTD TConservancy Adaptation Project] HWHEIREE (2007) 1%, A 7 FHixZnn
O RN, 2050 4F F T 1mm/ B OREK &R TR TS AEOBKFERA EI R 5
ZEaPRILTODAS, —J5 T, i 50 I HETREN R L £ DR AL KN
DEREREEFE 2, FPORETZENOHERE T, L LT,

MRPE R B OJAME R, W E I 2 KRS (R ALAME T U, BB KIS AR 234
U %) ZWE 2T, IR KEE ORI - 574 X0 FKEBEZ KRS8 )nEE L
%, ETo. %qjﬁéﬁﬁ@ﬁﬁ%&()“ﬁﬁ@%‘ﬁmlﬁ | = S 6 Vs Ol o - M N AR PN E1 27 AR
SIRBICRE D FRA DL T 572012, BRI 0 R 25+ 2 2 & 8B
Thdb, KFmndxr }‘@*f)ﬂf%éﬁl{mﬁm XOWET, BEIZHFETHHDOLL->TH
2

2-4-2 Ip fFEKE O -

TS A K RS DS 2-4mm/ & STV A BERO UNFCC #ds 3 K O TGuyana
National Vulnerability Assessment] (2002) TIXE HIZEE LW TFHIN RSN TWD,
bbb, HA TR OFEERT 1951~1979 4EM O K i _EF- 23 %) 10mm/4E CTH - 72 2
LARESE 2R, AU EREEAEH L7256 O 2005 4£FE TO 55 FRIOKAL 513 55cm
e, TH) HEETeH ) TUHE COWEKRMITMIE X 0 B ERSEECHER L, FREIT X
DA THD, EHRfEL TN D,

(77 ) EWFREEAKEO EAPET AT T KM RAZ T 58, Ik o 5 RE KA &
WA OREE RAUTES ICHRCE 5, Y a —T & 07 U HEUER S 6D THREL L 7= a7
TR GD. 57.5 feet, ZAUTxF LA E R A — F/LILGD. 51.05 feet THD (ki 2
— ML, TN & RN OFERPEIE) . b /LD &EREmKAL SR E r A — b L
M DZNT 6.45 feet TH D, —F, Ya—TU XU OMEIZTTROBEY THHH, £ 9
feet 99 CH D, TOFRMBEZBICHERE 2 &3 0UE, TR IR R KA S 23 (6. 45
feet—4.5 feet=)#J 2 feet (60cm) EW /21T & 720 Jakithns & OHEKEE ) DTN D 5B %
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RZITTND I ENEETED, Lo T, BT AT ZIKMIZ & > T, WKED EHIT
TR D RRAE K FICE N E 525 DT, WICHFREM EIZSEH 5 Z L3
BUIRDH L EEET D,
AKFEETTESNTWDLYTT - Va7 R LOSEIR, ZOFHO—EEZHS b0
L7 oTWNA,

Georgetown, Guyana (max. tidal range 2.65m 8.71t)
Times are GYT (UTC -3.0hrs). Last Spring Tide on Thu 11 Jul (h=2.63m 8.6%). Next Spring Tide on Wed 24 Jul (h=2.83m 9.3ft)
Thy Fil Sat Sun Man Tue Wed Thu Fri
11-dul 12-Jul B 13-dul 14-Jut 15-Jul 16-Jul ! T7-dul T&-Jul 19-Jul

S 10
an
gt
T

2m
6t
ot
41t
1m
3t
21t
i
|
. — = —ull = (- L. i
Sunrise Wro:agam Hr5a3am Hrs:saam fr5usam Wrsssan rs:aqam Prsadam Yirs45am sl_;n%tg
Sunsat  flrsazpm Meizpm  fyeipm f@6ozpm Ws12pm #irs:12pm rs:izpm #rézom  Sunset
Vigonnsa (8:58am ()5:45am CNoasem Dimzzam (D 12:4pm Claopm 2ngpm D30pm  Moonrise
Moonset D923pm D1p:05pm D 10:48pm Dr136pm D 12288m @ 1:18am Qz17am Moonset

X 2-4-1 ¥Va—T X 7 OMMELTH
(4 ; tide—forecast, 2013 Tide Times and Tide Charts for the World

http://www. tide—forecast. com/locations/Georgetown—Guyana/tides
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3-1-2 7uv=/ hOWMHE

AK7avxzr ME, ERRBEZERT AT, Mt EzZzERmT DO TH S,
TSR, B hERE K OBUKMERE O SE & U] 7 E c RIS LY, BE LT Bk -
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BUEX RO iR X, ATD LB Th D,
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Lihd,
B 5t G it R A3 T E OB | B — - BREARC Bk
E R I i RR O | RE & TS D, Bk 7 — HBABARE S, | & B 72 B
LRI S, B | BE K O SR IRESE T & B B | L EEAR RLeRA T i | S, e
THSHE, BUKBRRE L | HilERX O R EA N 35, | SRS E HHRE | %2
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- R 2 AT O | B AR 771
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S [A#A] HIRE, TBHE
PEOK B PR K AL | b L3EH, 2Pz b | [FEE]
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TRE SIHHFER & 2 ORRIHEEMIEL T O L 59 Th 5,
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i 2N SIENRE
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TR Za—=TRUKL | HHAMAL A IsERE Okt R T o
NP Al g =
A—7 BUKT. BUKTHEAA Rodds
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WOR TAMMEE (BEEETD) OIER

AR RO R
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3-1-3-2 HiHEsA

1) 7R« 7n—7HKT
HhAL 7N

BUKTAKE | = DAY Rz in by (EE 3-1-1)

AT+ HHAMERAMZRE | IZFER, RPUIHEREWGSITESE AL
RNOT, ELBET S EF LTI :irt,cb\) (5H 3-1-2)

#1E SAEFT HIRIERFE, 7 — MR LR OEEN S ORK (GRiE /A 7HE) 2
HEMRAKE LTERSh TS, (BHE 3-1-3)

&0 R% HA D IERERZ[ O EFAERICEA LZ®YIck by, Rim£m A F (PH

3-1-4)

BE 3-1-2 BUK LAEADERIER & i T TH 3-1-4 RO T, 77 v 7., #5F
T.ofFER
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(2) AR—7HUKT

HAL N
BUKTARMK | BiRgs, MEREBEL WS, (BE 3-1-5, EE 3-1-7)
A+ EFWME S, ARFER, KRBTSR E VG SIIE S E AL RWO T,
LA EFETIx2YY) (BHE 3-1-7, BH 3-1-8)
JE DR KU E R BT ST, B2, AR TEPHA RS, &tk
MAHIABAE TH D, (FH 3-1-5, T 3-1-6)
A TR HIARRE, T DOBRAKBEIILEN D, (FE 3-1-9)

F—hEREZ, 7Ty 7 2Z v TREICE Y F4m (L, ZFEOH0)

Thbihd,

BH 3-1-5 Bt RimEEx EiFf v R

BE 3-1-8 TUMIANE ORI BE 3-1-9 FiMlouE s
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(3) 7H T —HBEUKL

HRAL Wi

BUK AR | Bk R, MER<HEEEL VWD (BE 3-1-10)

A+ FVRANIATEERED LE L OREO LD 08, MAENEL L BHRREIRET
b5 (FHE3-1-11), FHRMTIIANEREORDVIZa 7 Y — HEEETE
LTV D (FHE 3-1-12), £ OMOEFTIEA DR RS 5 A RRHI CTHEHE
WTW5 (BE 3-1-13),

JE A+ B0 EFEOIMETRLS, BEHENTWD (BHE 3-1-11)

BefE F— NEENX, H A T T RbEEA%E (Guyana Sugar Corporation) (21X V. 4

48 (W, ZFoP)0) Tbhbd, 77— oD BORKIH L. BER
D2 EFIH LS EMFE: 21T > T b,

BH 3-1-13 {4k EBpih - Tiehm
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(4) Fr—HUkT

A R
BUK TAM | B, R <HEL TV 5 (BHE 3-1-14)
Kbtk BRIV E Z AT a7 U — MNERECHED DTV 5, KislIAN#ERET
HDHN, B LITZE A SEREZ & v (BE 3-1-15),
&%+ B EOJETR, FEHHFNTWD (FHE 3-1-15)
e TF—MMEZ 77 v A2y TEEFMEICLY . BAThAD, AKX,

AT F KN (GWI (Guyana Water Inc.)) DOE/KEICELN., Ya—I X
7D EKELTHHSNS,

S

BHE3-1-14 77—V R, ar 7 U — MNEBEZE DRI
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5) ¥ 7 ARUKT

A R

BUKTARMK | B, MERSHEIEL TN L) 2 ETHDIN, Ay FUMIENWNTE
DELY, (BH 3-1-16)

A+ ERANZ 720 B TR Y | SEALER 2R DL (PH3-1-17) il AR EL
AULZRNAS T 3—#H R (B E 3-1-19),

&R+ B RIES RS L LTV D (BHE 3-1-18) , & A IEHEA AR 20m #iss T

IRRHA OW D DT DIZBZENE L TV 5D (BE 3-1-20),
BAE T—MMEZ. 7T v 722y TEBIREICLD | 4 EiTbh D, HUk

T & LUTAAHKRM TR DEE RO T, FHKBIIKHEAE TS (BE
3-1-21),

TR 3-1-21 KM F A
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6) %7« Pa Ty

FRAL

NV

Ji 7 — b

& 3. Im, BEE 2. Tm O A /L/N— hKEE 2 PlUCZNENARLY — N3SEY 11
LTS (BHE 3-1-22), 7 =7 BUKEEO Tiis — FM&EE LD STHERRE
236, 6m(HE 3-1-22" ) ThHHZ EnbHE L, 7 =7 BUKE O NEES % T E
LRVWEIEMLICbD LIS ND, F— b, BE LT VAT LITIEFT
H5,

ANBLRESF

= ME_EFRATNS B2 & D23 % DI NTIE RS 72 57220, AKE Tl AT
MAIZEDLDN., REETEIELENTWS (BE 3-1-23),

K

KRBT 15m, FERAD 300m D 7 =7 K EE~DOEEFKEE & 72> TV DN, &
i, KEIZEDLDNLTWS, B - ERALETH D (GH 3-1-24), F#. E
MEVICRRER DY, 2027 U — F 7 —AKBEOREEEZERE L LTS,
IKBEBEZN 2. Tm &3 < | BEGKEE DI T RES IS Z DR/ KB ICHIFI S T D
ATREMEDS E Y (BE 3-1-25)

TR

KESIZAKENESE L, KO FRESI KT STV 5D, K12 fREE s
134 U TR (BE 3-1-26)

BH 3-1-23 [H_EFKE ORI
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BE 3-1-24 WRIEBEGEKEE

BH 3-1-26 THAIKEE ORI

() ~ Ry =il

HAL Wi

a7 Y —REE | a7 ) — MR IR Th 5 FH 3-1-27),

W7 — b AT — NI DBERIRAKD B 5 (G H 3-1-28) , FREEIT 2009 454 1kf & 228
LTy,

A+ M OARNGER T, KE Y OARR S — RS BNFE A B R
TTW5D (BHE 3-1-29), FIMNTIIAR S — b 3o U2 K BEEEDS &
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%% 3-2-4 K#f Greenheart @ H¢ 1. 58

Table § — Grade stresses and moduli of elasticity for various strength classes: for service classes 1 and 2

Strength Bending Tension | Compression Compression Shear Modulus of elasticity | Characteristic | Average
olass parn]lfl to pnmllgl to pm‘all‘el to perpendicular to grain @ pmrallf-l to Moo FYTRC— density. g ® de“Sh‘i’
grain grain grain grain Pmean
Nimm? N/mm? Nnm® N Nimna® Nfmm? Nimm? kg/m® Lg/m?®
Cl4 41 2.5 592 2.1 16 0.80 % 800 4600 200 350
C16 53 3.2 6.5 2.2 1.7 0.87 3800 5 800 310 370
C18 5.3 35 71 2.2 17 0.87 9100 6 000 320 380
Cc22 8.3 41 75 2.3 1.7 0.71 9 700 6 300 340 410
24 b L5 7.9 2.4 19 0.7t 14 800 7200 350 420
CaT 10.0 6.0 82 2.5 2.0 1.10 12 300 8 200 370 450
C30 110 6.8 3.6 2.7 22 1.20 12 300 3200 380 460
C3as 120 72 8.7 29 2.4 1.30 13400 g 000 400 480
C40 13.0 7.8 8.7 Q 26 1.40 14 500 10 ¢00 120 500
D30 2.0 5.4 81 2.8 2.2 1.40 9 500 6 ¢00 530 640
D35 110 6.6 88 3.4 2.6 1.70 10 000 6 500 560 670
D40 12.5 7.5 12.8 3.9 3.0 2.00 10 800 7500 590 700
Dao 160 2.6 152 4.5 3.8 2.20 15 000 12 600 650 780
DGO 18.0 10.3 180 5.2 40 2.40 18 300 15 600 700 340
D 230 1338 23.0 5.0 46 2.60 21 000 15 300 900 1080

NQTE Strength classes €14 to C40 are for softvwoods and D30 te D70 are for hardwoods.

* When the specification specifically prohibits wane at bearing areas, the higher values of compression perpendicular to grain stress may be used, otherwise the lower values

Loz
% The values of characteristic density given above are for uge when decigning joints. For the calculation of dead load. the average density should be used.

BS 5268-2:2002 X v 5|
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# 3-2-5 HA T FIAMBAM I

BASIC PROPERTIES OF THIRTY
SELECTED SPECIES )
No. Species Strength Durability  Air Dry .
Group Class Density
Class Ibs/
cu, ft.

1 Aromata B 1 85

2 Baromalli C 2 35

3 Cedar, White o} 2A 35

4 Crabwood Cc 1 35

5 Duka D 2 30

6  Dukali D 2 30 N

7 Fukadi C 2A 45

8 Futui D 2 30

o ~usenhearAs A == > Loatf/m’
10 Haiariballi D 2 35 I
11 Hububaili D 1A 40
12 Kabukalli B 1 50
13 Kakaralii, Black A 1A** 70
14 Kirikaua D 2 35
15 Kurokai D 2A 35
16 Locust B 1 55
17 Manni C 1 45
18 Manniballi B 1 55
19 Maporokon D 2 35
20 Mora A 1A 65 .
21" Morabukea A 1A 65 ' The Guyana Grading Rules
3?; §§§§.,‘,Z’;i‘"’” ’;‘ 1 28 for Hardwood Timber |
24 Silverballigroup D 1 40
2% Simarwea D ) 20 Forest Department,
26 Suya D 2 35
27 Tatabu 8 1 o5 Georgetown, Guyana.
28 Tauroniro B 1A 55 September 1974
29  Wallaba B 1A 60
30 Wamara A 1A 75 P24 I )] ,gl )EH

* See also special design stresses for greenheart
** Highly resistant to marine borer attack.
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Japan Embassy

Mr. Tsuyoshi Koga

Date Place Attendance/Interviewee Position
Mar. 5th Ministry of Foreign Affairs Ms. Vanessa Dickenson Dlrector., Department c.)f
International Cooperation
Mar. 5th National Drainage & Irrigation Mr. Lionel Wordsworth  |Chief Executive Officer
) Authority (NDIA) Mr. Surendra Shingh Engineering Coordinator
Mar. 6th |[NDIA Mr. Surendra Shingh Engneering Coordinator
Mr. Lionel Wordsworth  |Chief Executive Officer
Mar. 7th  |NDIA Mr. Surendra Shingh Engineering Coordinator
Mar. 8th |Hope/Dochfoure Project Office [Mr. Paul Sarran Project Engineer of NDIA
Mar. 9th |EDWC Mr. Naresh Toonoo Flagstaff office staffer
Mar.11th |NDIA Mr. Surendra Shingh Engneering Coordinator
Mar. 11th |[NDIA Mr. Fyuse Hoosain Fyuse Hoosain Con. Inc.
Mr. Timothy Inniss Irrigation Engineer of NDIA
Mar. 12th |NDIA Mr. Samuel La Fluer Secretary of EDWC Committee
Mar. 12th |BK. International Inc. Mr. Brian Tiwarie Maging Director
Ms. Agnes Dolymple Engineer
Mar. 13th |[NDIA Mr. Samaroo Doodnauth [Samaroo Investment
Mar. 13th |CR International Inc. Secretary
Mar. 13th |Bureau of Statistics Ms. Torrington Statistician
Mar. 14th |EDWC Mr. Brodo Flagstaff office staffer
Mar. 14th |[NDIA Workshop Security gard
Mar. 14th |[NDIA Mr. Samuel La Fluer Secretary of EDWC Committee
Mar. 15th |Bureau of Statistics Ms. Maxine Bentt Head of Depart., trade & price
Mar. 16th |Anral Investment tel 225 5522 Cement Dealer
Mar. 16th |Caricom Cement Company Inc. [tel 225 1853 Cement Dealer
Mar. 16th |Gafsons Industries Limited tel 223 8601 Construction Material Dealer
Mar. 16th |Ultrawoods Enterprise Ms. Robina Ragnauth Timber Dealer
Mar. 18th |Flagstaff office Mr. Shafiek Nazeerbakh |office staffer of EDWC
Mar. 18th |B.K. International Inc. Mr. Dellon Supervisor of B.K. Inter.
Mar. 18th |DIPCON (tel 270 4546) Mr. Mungal Manager
Mr. Suendra Shingh Engineering Coordinator
Mr. Samuel La Fluer Secretary of EDWC Committee
Mar. 19th |NDIA Mr. Avinash NDIA mechanical engineer
Mr. Chandon NDIA engineer (Cons./design)
Mr. Suendra Shingh Engineering Coordinator
Mar. 21st |NDIA Mr. Samuel La Fluer Secretary of EDWC Committee
Mar. 22nd |[NDIA Mr. Suendra Shingh Engineering Coordinator
Mar. 26th | Ministry of Foreign Affairs Ms. Vanessa Dickenson Dlrectorl, Department ?f
International Cooperation
Mar. 26th [NDIA Mr. Surendra Shingh Engineering Coordinator
.. Mr. Yoshimasa Tezuka [Embassador
Mar. 27th Torinidad and Tobago, Mr. Koji Fujimura Second secretary

Second secretary
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MINUTES OF DISCUSSIONS
ON THE IMPLEMENTATION REVIEW STUDY
ON
THE PROJECT THE REHABILITATION OF THE EAST DEMERARA WATER
CONSERVANCY(II)
IN THE REPUBLIC OF GUYANA

The Japan International Cooperation Agency (hereinafter referred to as “JICA’) decided to
conduct an Implementation Review Study for the Project for the Rehabilitation of the East Demerara
Water Conservancy (11) (hereinafter referred to as “the Project™).

JICA sent an Implementation Review Study Team (hereinafter referred to as “the Team™)to the
Republic of Guyana(hereinafier referred to as “Guyana”) which is headed by Mr.Kohei SATO,
Director of the Grant Aid Project Management Division 3, Financing Facilitation and Procurement
Supervision Department, JICA. The duration of the Team’s work in Guyana is from 4™ March to 26!
March.

The Team held a series of discussions with officials of National Drainage and Irrigation
Authority (hereinafter referred to as “NDIA™) representing the Government of Guyana (hereinafter
referred to as “GOG”) and conducted a field survey at the study area.

In the course of the discussions and field survey, both parties confirmed the main items
described on the attached sheets.

Georgetown, March 7™, 2013

' Ay Y/ w/ MZI%
s ln % il [k
Mr. Kohei SATO Mr. Lionel Wordsworth
Leader Chief Executive Officer
Implementation Review Study Team National Drainage and Irrigation Authority

Japan International Cooperation Agency Ministry of Agriculture
The Republic of Guyana

In witness of

L/

Mr. Safraaz Shadood
Foreign Trade Officer
Ministry of Foreign Affairs
The Republic of Guyana




ATTACHMENT

1. Outline of the Implementation Review Study

The objective of the Implementation Review Study (hereinafter referred to as the
¢Study’) s, through the field study and the meetings with the officials concerned, to review
the current situation of the Project site. Based on that, the Team reviews the appropriate
contents and re-estimates the cost of the contents of the Project.

2. Contents of the Project

The Guyana side agreed that the contents of the Project will be determined afier further
study conducted by the Team. In principal, the contents will be the same as in the report of
preparatory survey. However, both sides confirmed contents will be changed depending on
the necessity and functionality of the contents.

3. Schedulc of the Study
The Team explained that the Study report will be finalized and submitted to the NDIA

in June 2013.

4. Other Relevant Issues

(1} Both sides agreed that GOG will proceed with the termination of the previous
consultant’s contract for the Project.

(2) Both sides reconfirmed that GOG shall take necessary measures, in conformity with
each the Exchange of Notes signed on September 6%, 2011 between GOG and
Government of Japan and Grant Agreement signed on September 6™, 2011 between
GOG and JICA. GOG understands total project cost is, same as Exchange of Notes
referred above, wup to three hundred and twenty million Japanese Yen
(JPY320,000,000).

(3) Both sides confirmed that GOG shall be responsible for taking any necessary measures
including allocation of required budget and personnel in order to operate and maintain
the facilities rehabilitated by the Project.

(4) The Team explained the role of the agent in the Project and GOG understand it.

(5) GOG agreed that GOG will make the necessary arrangements, especially to provide
necessary information about Hope/Dochfour drainage channel and a boat for the Team
to access the locations.

END

Annex-1.Tentative Schedule
Annex-2 Flowchart of Japan’s Grant Aid through Agent
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Annex-2 Flowchart of Japan’s Grant Aid through Agent

Exchange of Notas
Gov. Of Japan < b| Recipient Goversment |<->J Agent
5 ‘ . ] b A
Discussion
Decision and /
ﬁ:m for  Repot of the advance /
result of the study G/A Japanese

Consultant

Contract  for
_I 1 study and
JICA 1 L/ recommendatio

Dept, . n Supervision
Regional/Tecnical e e """'-u.,.'

AR ")_ _  Dept.Financing K

! - Facititation ~ | Local consultant I

-~
".\ Preliminary stud?’

e et /
( Part  of sudy and. ...} BT T
- supervision
\‘--..,?ew .. JICA Overseas Office

*Note:The difference between the Agent and JICA

o,
s,
s

."
T TN Supervision e "-.‘ | Local contractors | .
B quiecl]’ormuIation“-—-..—,:A—“’ * +

[

The Agent is in a situation different from JICA, Agent has authority to sign the contract
as the deputy executive agency of the recipient country. The agent administers the tender
directly, which is similar to the work of a consuitant. At the same time the task of
administering the fund has similarities with the task of JICA. Support system by Agent
aims to loosen the restrictions that the Grant Aid for General Projects has in some ways

and also enable more agile projects.
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Technical Note

Technical Note on the Implementation Review Study

NDIA and the senior surveyor confirmed to share a common understanding regarding the
conformance between the current conditions and the ex-implementation plan for the
Component-2 that is shown as Chapter 3-1-5 in the draft report and attached here as the
Appendix-1.

NDIA agreed with the contents of the rehabilitation works being decided according to the
priority ranking, which is shown as Chapter 3-2-1 in the draft report and attached here as the
Appendix-2, and the design policy shown as Chapter 3-2-2 in the draft report and attached
here as Appendix-3.



Appendix-1

3-1-5. Confirmation of conformance between the current conditions and the plan
(1) Confirmation of conformance between the current conditions and the plan

Rehabilitation plan

Current conditions

Conformance

Recommendation

Ann’s Grove Intake

Improvement of revetments
at the inlet and outlet mouth,
and the embankment

Ann’s Grove Intake can not work as
usual because of the Hope/Dochfour
Canal cutting the Ann’s Grove Canal
at its throat.

The current conditions and
the plan do not match up.

Ann’s Grove Intake must be moved to the right
bank side of the Hope/Dochfour canal line and
construct another gate in parallel with the
Shanks Intake.

Shanks Intake

During the preparatory study,
the facility was in a condition
immediately after the
rehabilitation works.

Shanks Intake

The embankment around the intake
structure has been repeating the
leakage failure due to piping. The
narrow embankment crest seems to be
flushed off and request the thorough
rehabilitation.

Shanks Intake was not on
the list of rehabilitation.

It is adequate to rehabilitate Shanks Intake
thoroughly in parallel with Ann’s Grove Intake.

Hope Intake
Door guide
Revetments, inlet and outlet
Extension of the conduit
Embankment quality
Anti-piping works

The Hope Intake looks stable at this
moment. But it has the history of
repeated leakage failures due to the
piping phenomena in the past.

The current conditions and
the plan match up.

Rehabilitate as per plan.

Annandale Intake
Door, partially
Revetments, inlet and outlet
Additional embankment

All  the structures/facilities and
embankment are stable. Since the
thorough rehabilitation in 2003, no
problems have occurred except the
spindle bending once.

Does not match up.

There are no facilities that
request the rehabilitation
in the site. All the facilities
are stable.

Give the last priority of rehabilitation to
Annandale Intake. Identified works are needs.

Nancy Intake
Revetment installation
Additional embankment

The revetment was installed in 1996
and has already decayed completely.
But the slopes behind are stable.

Match up.

Provide the revetment to keep the slope stable.
Slope protection is also required.

Maduni Sluice
Door, renewed
Revetments, inlet and outlet
Rehabilitation of
embankment
Additional embankment

The revetment works have already
been decayed. But the steep slopes
behind the revetment remain stable.
And the embankment is composed of
clayey soils and sound. On the sluice
door, there are leakages.

Match up partially.

Provide the revetment to keep the slope stable.
Slope protection is also required. The sluice
door needs to be changed.

Sara Johanna Sluice
Revetments, inlet and outlet
Drainage pipe

The existing revetment covers the
partial area only. In other area, the
slopes are self-sustained and stable.
There is a narrow concrete flume in
the connection waterway.

Match up partially. The
plan does not improve the
capacity of the canal
directly.

The plan shall be reviewed and to include as per
rehabilitation plan so as to give the priority
restoring the original canal capacity directly.

*
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(2) Necessity of the rehabilitation after the completion of the Hope/Dochfour Drainage
Channel

The Hope/Dochfour Drainage Channel is the drainage facility so that the discussion shall
be done on the necessity of the rehabilitation of existing drainage facilities, i.e. relief sluices of
Maduni and Sara Johanna. The necessity of the rehabilitation of intake facilities is not the
target of discussion as the Hope/Dochfour Drainage Channel does not have the function of
intakes.

(a) Maduni Sluice

The Maduni Sluice has two functions; one is the emergency spillway and the other is the
regulation function between the Maduni River and the conservancy, that is to say the water is
led through the sluice from the Maduni River into the conservancy at the time of the
conservancy water level descending down due to the drought.

Regarding the former function “emergency”, as the report “The Design of the Bast
Demerara Water Conservancy (EDWC) Northern Relief: Hope/Dochfour, December 2009”
pointed out the possibility of flood occurrence, over topping of the conservancy dam, under the
condition of heavy rain with more than 1,000 year probability attacking the conservancy, it is
considered for the Maduni Sluice to be used as the emergency spillway that is opened only at
the time of “national scale catastrophe”.

Based on these two points of view, the rehabilitation of the Maduni Sluice is considered to
be necessary.

(b) Sara Johanna Sluice

The relationship between the rehabilitation of the Sara Johanna Sluice and the
rehabilitation of the Cuhnia Canal is considered as follows.

It is assumed that the water surface level at the branch point would descend as the two
waterways can provide with a larger flowing down capacity; thus descended water surface at
the branch point makes the hydraulic gradient between the Cuhnia Sluice and the branch
point larger and then the flowing down capacity increases upstream of the branch point even
though the sectional area of the sluice is constant. Therefore, it is significant to rehabilitate
the Sara Johanna waterway and revetments, inlet, outlet and pipes and improve its flowing
down capacity even if the Cuhnia Canal is constructed.

It is assumed that the rehabilitation of the Cuhnia Canal and the Sara Johanna Sluice is
considered to be necessary based on the description in the design report of Hope/Dochfour as
shown above. Such a recognition would be understandable considering the situation that the
additional height of the conservancy dam, the height between the design flood water level
(58.5 feet DG) and the dam crest (59.0 feet DG), is only 0.5 feet, i.e. 15 cm where a small pond
for the irrigation use must be provided with not less than 1.0 m of additional height in Japan.

(3) Crown Dam and Hope/Dochfour Drainage Channel

The field reconnaissance was carried out with an expectation that the rehabilitations of
intakes on the northern conservancy dam might become unnecessary if the Crown Dam can
function as the conservancy dam in place of the existing one as the line of extension from the
Crown Dam to the Hope/Dochfour Drainage Channel looks to be alternative to the existing

Conservancy dam in front of them in the map (refer to Fig.3-1-5-1).

0.Jd
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Hope/Dochfour dramage channel

Fig.3-1-5-1 Location of Crown Dam and Hope/Dochfour \Flagstaff office

Here in Guyana, all the old roads in rural area are not called “road” but called “dam” or
“trail”. The Crown Dam is the road and its surface elevation is lower than the crest elevation
of the conservancy dam and the Hope/Dochfour Drainage Channel. The conclusion is that the
Crown Dam can not function as the conservancy dam in place of the existing one.

Crown Dam Canal

PH 3-i>5-1 Crossmg point of Crown Dam and I:I})pelljochfoux‘

I
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Appendix-2
3-2. Analysis and Grand design of the EDWC Rehabilitation Project, Component-2
3-2-1. Review of the contents of the rehabilitation works

Based on the study result shown in the chapter 3-1-5, the contents of the rehabilitation
works are prioritized as follows and are adopted for implementation according to their
priority rankings that reflect the degree of requirement for rehabilitation.

Facility Object of rehabilitation Ranking of priority
Whole intake facilities (Treatment of the existing

Shanks Intake facilities)

(Ann’s Grove) acilities - - — !
Treatment of Ann’s Grove intake facilities

Hope Intake Whole intake facilities (Treatment of the exiting 9 -
facilities)

Sara Johanna | Reconstruction of the flume channel 3

Sluice Rehabilitation of the revetment 5

. . Change of the door 4

Maduni Sluice Rehabilitation of the revetment 6

Nancy Intake Rehabilitation of the revetment 7

Annandale Intake | Rehabilitation of the revetment 8

AN
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Appendix-3
3-2-2. Design Policy
(1) Intake structure
(a) Foundation treatment
The foundation works shall comprise of the following:
i) Excavation of the pit to a stiff stratum below the invert of the structure.
ii)  Driving of bearing piles as needed.
iii) Placing and compaction of white sand fill to 95% if the maximum density as
determined by AASHTO T180.
iv) Driving of toe/tanking piles to provide the necessary cut-off to prevent seepage below
the structure.
v)  Following this, a blinding layer would be placed to allow for the construction of the
reinforced concrete structure.

(b) Extension of the conduit and concrete retaining walls

In case of the existing intake structures, the length of the conduit is short; this brings the
irregular slope shape of the embankment and makes it necessary to apply the revetment
works. The shortness of the conduit, i.e. the short seepage length along the conduit, and the
incompleteness and the vulnerability of the revetment works make the condition around the
intake structure unstable. By giving a long enough length to the conduit and providing with
long wing retaining walls not to make the embankment slope irregular as much as possible,
the intake structure would be designed and constructed as a sustainable and long life-span
structure. Here, the revetment works shall not be applied.

(2) Revetment

The revetment works have two functions; one is supporting and stabilizing function
against the soil mass or embankment tending to slide, the other is the function of slope
protection. In case of the embankment/ground slope being stable, it requires the slope
protection only so that the slope protection method shall be decided from the view point of
economy and sustainability among some alternatives including the revetment method.

12
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Eh-7. £ OMER - FR (KRR E)
1. Courtesy call and meeting to/with NDIA
(1) Generd
Date; March 5", 2013
Place; NDIA office
Attendance; Mr. Lionel Wordsworth (Chief Executive Officer, NDIA)
Mr. Surendra Shingh (Engineering Coordinator, NDIA)
Mr. Kohei Sato (Team Leader of the JICA mission)
Mr. Hayakazu Yoshida (JICA agent)
Mr. Haruo Hiki (Survey team member, Sanyu Consultant Inc.)
Mr. Shinta Ishida (Survey team member, Sanyu Consultant Inc.)

(2) Contents of the meeting

+ Mr. Sato explained the purpose of the implementation review survey and the condition of the
review works being done within the budget already agreed and fixed between Japan and Guyana;
and the explanation was accepted by NDIA.

+ Mr. Hiki explained the three subjects of the survey; the first one is to grasp the change of site
conditions brought from the Hop/Dochfour Drainage Channel construction project, the second oneis
to grasp the influence of the price rise during these two years' delay of the start of construction, and
the lat one is to review the contents/targets of the rehabilitation where maximum efforts shall be
made not to decrease the contents/target of the rehabilitation through reviewing the design or

construction methods. His expression was accepted by NDIA.
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2. Meeting with Mr. Surendra Shingh
(1) Generd
Date; March 11", 2013
Place; NDIA office
Attendance; Mr. Surendra Shingh (Engineering Coordinator, NDIA)
Mr. Haruo Hiki (Survey team member, Sanyu Consultant Inc.)
Mr. Shinta Ishida (Survey team member, Sanyu Consultant Inc.)

(2) Contents of the meeting

- Explanation on the survey achievement in the last week

1) It seems to be necessary for the Ann’'s Grove Intake to be newly constructed on the right bank
side of the Hope/Dochfour drainage channel as the existing main canal line is cut by the drainage
channel just after its outlet mouth before reaching its command area.

2) Considering the rehabilitation purpose of the Sarah Johanna to increase the drainage capacity,
the narrow concrete flume which functions as the pasture of the wooden bridge in front of the
entrance of Barama Company has the first priority of rehabilitation here.

3) There are two functions in the revetment work. One is to support the embankment that tends to
slide, and the other is to protect the embankment slope against erosion. In Maduni Sluice, the
revetment work has already decayed and the embankment slope surfaces are exposed; but these steep
slopes have no collapse so that how to protect the slope against erosion is only to be considered. One
ideais to make the steep slope gentle and provide a protection work on it.

4) In case of the embankment/bank slope being stable such as the Maduni Sluice, the only matter to
be considered is the slope protection; even if the revetment is applied, a large and firm revetment

structure is not necessary, and also other kinds of protection works are applicable.

+ Mr. Surrender’s request

1) Summarize the survey result on atable together with the consultant’s recommendation.

2) The rehabilitation idea of providing the slope protection work in the Maduni Sluice should be
shown together with an illustration.
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3. Meseting with Mr. Samuel La Fluer
(1) Generd
Date; March 14", 2013
Place; NDIA office
Attendance; Mr. Samuel La Fluer (Secretary of EDWC)
Mr. Haruo Hiki (Survey team member, Sanyu Consultant Inc.)

(2) Contents of the meeting

* Mr. Hiki’s opinion at this moment
1) The Shanks Intake seems to have the problem of the leakage caused by piping phenomena soon.
The line of step caused by depression or sliding makes the embankment look unstable at the right
side of the intake. It would be necessary for the intake to be rehabilitated thoroughly including the
surrounding embankment.

2) To rehabilitate the existing Ann’s Grove Intake has lost the significance. But the problems of
leakage around the intake structure and the unstable embankment exist, that would be harmful for
the stability of the bund here so that the existing intake structure should be taken off, the complete
bund should be constructed there, and the unstable embankment &t the left side of the intake should
be rehabilitated.

3) The Hope Intake looks stable at this moment but should be rehabilitated or improved regarding
the short conduit length that caused leakage problems several timesin the past.

4) The Annandale Intake has the longer length of the conduit (dam crest) than other intakes and any
tendency of leakage is not found around the structure. The conservancy side slopes look stable and
the revetment works look old but no deteriorated condition is found. At the downstream (outlet
mouth) side, wider and taller concrete walls than other intakes are provided to the intake structure,
and the bank/embankment slopes behind the decayed revetment are stable covered by trees and
grasses. Therefore, it is difficult to find any portion that requests the rehabilitation, i.e. the priority of
conducting rehabilitation works to the Annandale Intake is low.

+ Mr. Samuel’s opinion to Mr. Hiki’s opinion

1) The Shanks canal network is the biggest and the most important one in the Mahaica region and
the Shanks Intake has been repeated to have troubles of the leakage and the unstable embankment
conditions caused by piping phenomena, so that to rehabilitate the intake structure thoroughly is
significant very much.

2) The idea of taking off the existing intake structure and replacing it by the stable embankment is
appropriate.

3) The judgment to the Hope Intake that the rehabilitation is required is appropriate.

4) The opinion of not recognizing the necessity of rehabilitation to the Annandale Intake is
agreeable.
4. Interview to Mr. Brodo
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(1) Generd
Date; March 14", 2013
Place; Flagstaff office, EDWC
Interviewee; Mr. Brodo (Flagstaff office staffer)
Interviewer; Mr. Haruo Hiki (Survey team member, Sanyu Consultant Inc.)

(2) Information from Mr. Brodo
- Almost all the pilesin the conservancy were driven into the ground by the bucket of the excavator
sitting on the pontoon.
- Piles were kept vertical by another excavator sitting on the pontoon and catching the top of the pile.
» The positions of the two excavators were fixed by anchors.
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(2 TERE R L ERERAE

2-1.Ann's Grove~Hope

Ann’s GrovedJust Point P1 BH1 CiT o 595
DEEP| 7 C N S C N S |DEEP] 7 c
Soft silty CLAY 8 2415| 2 24.15 | 12.2 98 2415
Firm silty CLAY 13 | 14 28 170.7 13 170.7
P2 |EMBI Cira 5]
DEEP| 7 C N S C N S |DEEP| 7 c
Soft silty CLAY 9 17 | 0 0 9 17 | 0
Firm silty CLAY 10 | 21 15 | 183 9146] 183 | 10 | 21 | 183
P2 |EMB2 Cile 595
DEEP| 7 C N S C N S |DEEP] 7 c
Soft silty CLAY 0 0
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e T
(Soft silty cray) (Firm silty cray)
TORAFEER (Z) 17 18
v t (kN/m3)
K& S e (kN/m2) 24 125

PR ECEME Lo — U o 7KL otk - MEBE T A 7T E W AT T
Uy ke PRff R B BB R YA AR ) K Pk

Embankment Borehole
Conservancy (embankment)

Soft dark-grey silty clay with organics
{ Highly saturated brown and black

........ highly .
organic silty clay stratum
{Soft to firm to siff to very stiff

brown
yellow and grey silty clay stratum
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83 EFIDHRE

(1)
W T, KR RO A EE L TR OAR#ESE T AT 5,
Fio, I Va T T ORBNAAVGERETET D,

MEHE, TA T T EOZAMTAF LTV GreenHeart DAL, ARz At 4
Do

(2) wAARE
a) BS 8002: Code of Practice for Earth Retaining Structures
b) THE GUYANA GRADING RULES FOR HARDWOOD TIMBER
Forest Department, Georgetown, Guyana, September 1977
C) KT T MEEMHEEY LISt 199943 A #:FEAN HAERHS
d) BINEEE T # e 2 MR

(3 et
a) At B O
Strength Class : Greenheart D70 HS
Bending paralleled to grain : 23 N/mm2
Shear parallel to grain : 2.6 N/mm2
Modulus of elasticity : 21000 N/mm2
Safety factor : 0.8
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b) HiltF
b-1. Anchor (tie-rod)
Tensile strength of Steel ~ Fy =460N/mm?
Allowable bending stress f a=0.9 + Fy = 0.9 + 460N/mm? = 414N/mm?
b-2. Bolt-Nut(3.6)
Tensile strength of Steel  Fy = 180N/mm?
Allowable bending stress f a=0.9 - Fy =0.9 - 180N/mm? = 160N/mm?

(4) B&FEHGE

1) fid
a. b#fTE W=3kN/m* (Kt I3 BT O EIT RN 250,
BHEMEREOA LT 5,)
b. KON ARTE Y H & yw=9.8kN/m*

c. TOMABFY EE y, W& /) C, RS ¢ (HEERE L TR EIRM)
d. MANEOHFEICHWD LE, KE, E#ifE
Pa=Ka(Zyh + q)-2c\ka
Pp=Kp(Zyh' + q)+2cVkp
Z 2T,
Pa : F@+/E (KN/m2)
Pp : =MLt (KN/m2)
Ka : 7% B fSUcEB i) 2 o H@) Rk
Ka=tan® (45°- ¢/2)
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Kp : % B AR D 1k 028 +E 2%
Kp=tan® (45°+ ¢/2)
CFHBEICBT D oY AKHREA ()
syh : EBAICET D EWMNOAED LS E (KN/m?)
syh' 5B ASICBT D2 E (KN/MP)
DB OO AR E R (KN/M®) T, #UF KA R ik
BN AR R 2 5B D,
H : % B A E ToOEMROKEOREE@m)
h 35 B R E TOZE O DJEJE (m)
q :HFEETO EEATE (KNM
c :AEBAICBITDEORES (KN/M)
e. WrmatBEICHWS I+
TR DEE, T —OWEERE ISV TE, FRIZR LEimk e H L

MWD,
0B 11T HoFei
TETE
5m
= m
Ei): i R
TIRETET ab? TETIIEST ac;
(2} B L% LERR (b) I5ttkt bk L ER A

7 EOTHRAARHER (kKN/m? (tm?))
a, b, ¢.}|2—3—4, ®2—3-51L%%
H: RS
2—-3—4 WmRERTE

¥ 2-3—4 MEESHIZLAHE

50m=H a=1

5.0m>H>3.0m a=7 (H-1)

+=2-3-5 WMEIZIBHEY

b c
W b .
N>5 4

2
N=5 6

TRORIE LD BAER S MmO S, MR E O ERATREICHE, LR
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34



2)

%q,é," o al ”\ 5.0m
BEE. ' N
Eing [P i _ k]
TR | ot TR o
(a) BRI (b) - fhtE Mok

f. KE

TR OIIER T 2 KETFKEL L KESMIEZTTROAABD THH
banhs ARt %,

i : ’ TRErAhE
B
TR 7
B g A
Z s X
da g \
= //' ) \.
= E D c
BN
X ElEtE

a BHOR/MREANE
BIHLORANEIZ DV T,
ERdD D,
ZDT=D,

HERETAHSOWRT., LWL T2Rikd 255

AR BB AN RN 2 2L ME (N E 15~25)F2 L 720
F—ATH, MEMRICHEEICBESDL L LT D,
PEXMOBRAIUZDONT S, Ak E T 5,

b. RAIVED LI L OKIEICKT 5 LE
b-1. 7o —3
RNV S IR A2 V., 7o —RMrE 2 ol b L, Efl
TIEICEDERHE— A b & BRI G OZ@ IS L 2 EGtdh &

=AU MEDRODEITRS LT D MRANTE ST, IR R K 0 1.5m
Ubzicd 52 L35,

b-2.H 375
RANEL, Chang DALV EFHES 5, 72720, LRDEEDIRANKIZ
PEERR EARELRIVHFAITHY . ZOR ST B LULEEVDATY

Do LU, 25B & LIca LFEREOI E LTcSE OHEEZALE X

35



OHFE—RA > FOETE N THD Z LD, IRANE(L)IX 25 TR

5,
c. WrmatH
c-1. 7 h—3=
s T U —DEHE
TR D0 AVMLE £ TOTBRATEHEO ST ZH 23, Bl
gL
FELFBEEIZER L, 20 12 O EEZN I E LTT v I—RXK
Frd

DHDOEEZDL, Lo T .7 —iENI(M)E ORERIZ. T=ZH/2 L 725,
f =T/IAs = fa

»—»—Lv
[N N

FAGIEISHE fa=09+-Fy =09« 460N/mm? = 414N/mm?

HpF O ERE  Fy =460N/mm?

7 H—k)) T

7oA —WrmfE  As

- ALOFE

BAUTHAIG & LT, KRR SR £ TO @R EAH
IH %, T U= biRE CTEHMPOIM(S) & LIcEnAmfE
wiZEV, EREFE—2 2 F Mmax #5H Lt a2 45,

W= ZH/S | Mmax=w + $"2/8, sh=Mmax/z = cbha

7-7-&7
— — (—

TR AR : ZH

XM : S

R Cw

SN TP I SV : Mmax

Bending strength of Greenheart Timber : ob

Allowable bending stress :oba =0.8*ch
- JEE L OFHE

WrimE H LEIC LY, WMEARENT 5, £72, KE, L#EfFED
BT D, MEUICo»DWEIT, 1B ETFMESML, 28
HUBRIL T Ao e 45,

TR SIE, BUIbE & L, E#kege & L, e R £ — A > b Mmax=w -
Sh2/10 & LCHRT 5,

- TEORKOFE
Wrmk e H eI LY, MEEZEHNT 5, £/, KE, EEfrEbE
BT 5,

TROROBFHZM s 13, BEELERE L, kkfiiFT—2 2k

36



Mmax=w - s"2/10 & L CEH+ 3%,

BRI A A
-1
]
giEh B u 5
! HB Beonemne
E
i
£ D
AR E
______
ISEC )
BEERE M s o
B 2—9-—22 BHOWEHNE

- PERFLOFR
LARANE., WrindtE, 2070
PEZOHRIE, R EOREREONE LT FANLRDLND
AR AV 2 (RAR IR 1 7> D T 7 IR T 5,
L = 25/B
Z 2T, L EHR AR (M)
25 AR
B FEMEE (m™ 1Y)

Mm =0.3224-H/pB

a*r
=

L D LR AR (m)
Mm  : RENFE— 2> F(KN - m)
H CPEZBNUHERT 2 KFET) (A my ROF[EET]) (kN)
B MDA (M™
YEZFLD X A vy RESHFALEIC T DB EIL T TRD 5,
5 =H/2EI1p®

-
—

Z 21T,
6 HAmy FEAHTALEDZAL(m)
H : PEXBUSHERT oK) (Z A4 my RoglaE))) (KN)
E : HEXHOY L 753 (KN/m?)
| PEZOWTE RE— A2k (m?)
B : MLOEMEME (m™)

37



2. PEZMLORRENE

PEZAUL TN R T &80, OB RAE LT
HEMOFEFTVmEE, PEXMOZA vy FREATAO T 1/
DOALE A R L LAl OZ B3R Eas, # A vy FELT
TAELRVMLEIZHR T 5 Z 2RI T 5,

yiay § AR
AR = -
,/ \\\ ~
FARRTIEVN
/ -
REEE /.
B — s
/’ AN
/ ;

o 3 7
RS KL
LE0E

B 2-14—3 EAMOFEME
c-2. HK
- HLOWT A R
TR OEEOWRFHFIZH WA T T — 2 v ME, TR OB I E
EHEE, TRICLVFHETS

M= %M(H‘Zﬁhﬂ)z‘l'l exp (—tan_l ﬂ%)

M D R OBEIZ AT DR ARHNITE— A 2 F(KN - m)
P AUEDS T (KN) HALNEOME & 35,
HO TR 2> B A ) OVERALE £ TOmE S (m)
B CHLOHEEE (m™)
(7721, ZZTHW2 I =AEKEOHEMIT (rad) Th5D,)

d. ZALOFH
d-1. 7o h—K
T o=KL, HEXMOENOREEZITH 2 & &35, FREMEIX, K
RS BRI E TORm SO 3% e T 5, B EOFHEIL, chang Nk W &H
92,

d-2. A
ZNE, FRRoRTEWT, BINT 2, BALOFFAMEIZ. FEORBIZ LY
LTomv &4 %,
- ETEEREORR D B L5 E=> EROEHD 3%E T2,
(8a=0.03xH : Sarah Johanna)

38



F L B O BEFER O BT B OB HAE R,
5=0381+382+383
ZZTC, 8 EHOBEIEH O & (m)
81 : R COZEN & (m)
82 : {IRE COI-bAMAIC L D& (m)
83 IR LD FrEHE Y D7z % (m)
81=(1+pho0) - P/2EI p®
§2=(1+2ph0) - P-H/2E| B?
B HLOKREM (m™)
hO : KHE DB AT OERALE E TOE S (m)
P IEDH T (kN)
E : HEOBEDY v 7 {EE(KN/MP)
| @ HEROBEDKTE —KE— A2~ (m?)
H RS (m)
83=p, -H*/30EI
py < E—AUNEEMETDL =M
53 A A B D] PR i ~C 0D fif B9 EE (KN
p, =6 +3IM/H?

W

B 2-12-3 T—AYb2&ffLTL52ARAHNE
IM AR X AWREED OF— 2 2 RN - m)
3) B—v 7Tkt d oME (LR DO

UEREREYE T oD I 5 72 B K EE D iy VR L8R S HERE S D R Tl B —E
T OIERMENERT 5,

W TR O ZEE ORIRIIZ L EEZ N WS D2, ZEENb 2 314 LI T
I, E— B U ZICHRT HAMEHIEM L TL, REHENb R34 22 5L, ¥
PEIE AT PR I OB 2> 53842 LIR® N 23 5.14 TR EOMEENE L 5 & ST,

Nb=(y+H)/c < 3.14
THOROESIX, e — U T ERELRVBANE TRET 5,

39



-9 PO

9-1. Hl—AKROHITFFFAEM LiIAZSFF )

(1) —AROALOBIT FFFA LIAZSEF )T, HARSAE, Hi T 51E% 2 B8 L7 g bk
EDOMOMRIFFNNH LT, KeReBEE L TIFRCIVELT S,
LUFoREhd, DEBME R E - iR IV FEER) ) Rk 14 4 3 A) (EEREA
AASERE) (BUF, DR7E] L) 125,

Ra=YRu
n

Z 2T, Rar BUEHICET DHLOET MFFA LiA A 3R /1(kN)
n o ERFE IR (FEE3.0,  HIERE2.0) (ORJ5E P.353)
y o WRERSRRDHEEIE OFEIC X 5 R RO ELREL
IFOHEERIZ L D%E. v=1.0  ORJ7E P353)
Ru: MR HRE ORISR ) (kN)

7k, WRRRIR ) & SR HEERUC K- TRET 25813, Ru OFREIC FRA A
HTENTE D,
Ru=qd-A+UZXLi-fi

yyﬁ?
— (e

q d : BESRIZIT D ALY 72 © OMRIRSZFF ) (kN/m2)
A pUENEERE (m2)

U :HoOFE (m)

Li : AEEEEZBET 5EORBRE(m)

fi BRI EEET D EORKEmEREE (KN/m2)

FTHIABMOLGA . MmO MBIZRNE qd 1T FRIZ K> TEETDHZ LN TE
5, UrnEP.356)

FEBA~DORANIES FEROMEHN 5 DL EDOEATE 300kN/m2 % HiATeZ LN T
x5,

kN/m?
300
7
/I
7/
200 /
P ,’
3
S A
100 S
MR E R OEE
I’/
1] 54 |
5 10
(ﬁ%‘@f\@?ﬁﬁ*ﬂ)\hiﬁ’&é)
3 23

-8 12.4.1 O ORI E ¢, ORI
(EX: mEEP356 LY)

40



KFREA~OBERANRS I, TRIORESND FIEIZL D, OR7E P35T)

@) ZRBL L BB RE ) FE & ZRED BT
— N —» N =
10 20 30 40 50 0 10 20 30 4050 @ﬁ%%ﬂﬂﬁ@i&“?ﬁﬁN{E
=0 . ) l | = N‘“V‘ AW (§240)
U M np
b i ! N : 3 ~
CISPARN =i DOREICED
=N L X | B FHINVIE
sk I
il VLT manll [ X QuEONEATHR L
. i ) -f&%é w AR Nk @ﬁf.ﬂ%})@@ﬁ
. BT E 4 y R L FD
~ o C) ERIRANES LT 5,
) BENENIE L |
(b) & FEICRD B,
L K~ ORBR AN S ORI i TH, BTN O D5 Th
SHERERIEBT 3 LHEERE LCRH L TEROG), 0)BRETDLRY
- R B,

E-f 12.4.2 FEB~OWRBERANE S DBRFEE

RS BN OB AFUIE SO L8 B 2 2 &+ 5,
g HENO NfE=18 (R—1Y >~ BH-2)
WANES L=1.5m

g OREE T, N & kA ) OBRA (Terzaghi qu=—— Ny RO s

0.082

MHRO D,

JE 2 A ORI c=qw2 £ 0, 2=

c =N/(2:0.082)
=18/(2:0.082)
=109.7kN/m2

ZHUE. PRI TR KRB mEEE  150kN/m2 FT HIALM TE) LLINICH 5729
INEEHAT 5,

£ 12.4.5 RAXEEEENE (N/m?)

1f% oD Fi: "
I WEOWE g + W oMk
(#?gz:%z, i 7T/\fv£}i> 2N (£100) CXITION (£150)
B O b i I & 5N (=200) cXIX10N (£150)
W D M T | 2V (SI00 | 08cHEN (S100)
FUR—) I RTE | (N (s150) CXIFION (£100)
WEYANE AL ML 10N (=£200) ¢ UFION (200

7L, ciFHEORE S (KN/m?), NEEEARRO NE

41



(BRI RTEP362 L0 HhHy

AHCL AL T2 OET R LA N T DA X R 2RO L ETROBY L2 D,

BARPAANCHT ZHBRXIFNHER

BHE |1 RXEHEEAN XEEBRAR ad BRENME | od |[EEBE| 1 (A K| fi TLi-fi *2 Ru REX |FBEXFH
L |0RAE ME N N A |ad-A| U U-SLi-fi| *1+%2 n Ra=Ru./n
nE (m) | (m) (kN/m2) (E) [ (kN/m2) [ (m2) |CkN/Z)|[ (m) |(N/m2)| (KN/m) | (kN/Z&) | (KN/&) (kN/&)
Hope GEf5ERZEFLBH-1,2,7)
A 3 (%) 311
$355 | 13.00 | 2.5 7.04 300. 00 20 6000 | 0.099 | 594 | 1.115| 122 |305.0 340 934 2 (H) 467

Shanks (i 3 & Z& FLEMB-1, EMB-2, EMB-3)

A 3 () 311
¢ 355 9.00 [ 2.5 7.04 300. 00 20 6000 | 0.099 | 594 | 1.115| 122 |305.0 340 934 2 () 167
Green Heart(D70) : JEMiRS ORKHIZ AT M) 23N/mm2 0. 099 23| 2,277 kKN/A | CRKLIAY 72 0 ifif )
Green Heart (D70) @ JEAMi#RS OKAICTEED ) 4. 6N/mn2 0. 099 4.6 455 kN/A | ORBLIA Y 72 0 it /1)

) Fe KRR R (FD) X, T ERAELICS T ANE» SR ICE RS, ZhEfHT 5,

6-2 FLOBLE

MEXEWAT I, PR OHIARIZ RT3~ 2 23, FERAGICHEE ) A A O IL T34 U756
ZiE, S ES S IS5 2 &1k D,

DD, MORLEAREZRDHEECIL, LFOWMEEZZET 5,

O HEWME (2> 7Y — b, AFLHAR)

©  hE (EEICETT D )

@  KE OKEAIKNEZHET D, #MEMIERT 2@ EEE L720,)

O HEYME (F— bEEIMMOMEICH S TS WD, Al)
ay7JY—F W= 65m3x24.5kN/m3=1,593kN
@ +t&

K EE Ws=1.981X4.572 X 2.819 X 17kN/m3=434kN

JE€ i b B Ws=(11.963 X 4.267 — 2.59 X 1.219 X 2) X 0.533 X 2 X 17kN/m3 =
810kN
@ JKE CEARBANHEAKEZEET S, KE1.219m)

Fr kRl EChR B A A=1/2 X (4.394+1.524)+1.524 X 1.524=5.28m2
TURAEHR A A=1/2X(4.394+1.524)+0.685 X 1.524=4.00m2
frkih,  FHEIkE W=(5.28+4.00) X 1.219 X 10.0kN/m3=113kN

EOKENKE  W=1.524X1.219X4.572X 10kN/m3=85kN

HEAFTO+O@+@=1,593+434+810+113+85=23,035kN

42



11963. 4

2590. 8 1524 4572 685. 8 2590. 8 o=
2 o g 8
- 8*— | = < ] = B N
18 i i X !
T 4 N 685.8 2286 Py |
. 57 5~ 609.¢ [__1766.9 200 2605, 1 AL
1Bzscy | o= 57571 >
INLET Do & 7T = ‘ e OUTLET
2 5> W VW —— - —— 4 ——— o gk
[r— ‘ 7 \ | _* o s [—
v S = Y
N - | —tt-—=s— - —=-——+14+ 3 ¢ A4
3 g ‘ YT & g 2
Yy
Id
! U r—g— ——4———“ \ S apLy- s
w\ = =T \ GREEN TOE PILES
2da] 2 | S a | = oy | 2432
o = < 5
g N B Sso !
t— T - = 14"D!AMETERx30‘LLNG Y N ——
= P GREEN HEART PILES ~ =
(RN L 20257 g 6387.9 2025.7 433 2
S? I = 10439. 4 L
509. 4 2971.8 5219. 7 25527 509. d
11963. 4
2590. 8 1524 | 4572 685. 8, 2590. 8
(=]
g
S g
ol DIEC &= ‘ G| E
g
Fo ¥4"Dia. Bars @ 6" crs. [ o
o NF and FF o
= rgzlj ¥5"Dia. Bars @ 6" crs. I3 - %I?S%mg
— — w o —_—t
| amp===: NF and FF & ks Y4"Dia. Bars @ 6" crs.
| i ! oo NF and FF
~ | T 1766.9 200 2605. 1 ~
= 8| ! > T e
< =) l I car = E‘; T 1 w© ¢
S | e 2 &M j g
I o ¥5"Dia. Bars-@- 6" crs.
| ¢ I |NF and FF _
o | &
124 EL.13.7128m . APPROX.4400GD ¥ EL.13.7128m
o [ M - [ - ] [r:)
“: — FLh mn — T u
g i i g i i HREIUDY— b
=2 . L] &
‘ EI LC ‘ % ‘ LAV
420.p

2T, WERTENAORANES 2.5m & LZE &0, Kb 1AL -0 Off7
LIAFH TN T D PR ZF 7] Ra=311kKN/ K TH H 7=, MEREEZ RO D &
VEHIA% n =3035/311
=9.8
=10 A&
Weo T, MIEEMEIL 10 REEET 5, (FA 7 FEOBUK TAEAER Tl LR 8 &
(L=15m/A) & L TWADR, FilkEVHEOME THEEZE L TRANVESZREL EDTE
RNE D ITEET D)
ZOFER, A= KOV ¥ 7 ABUKLOFIER Z LU TO@Y &7 5,
A—7: EL.13.728—0.254—EL.3.0+2.5m=12.984 =13.0m/A&
vy v/ A : EL.13.728 —0.254—EL.8.0+2.5m=7.974 = 8.0m/A

43



Bk-10. HBHRKE Y At A b O

10-1 MR B TiE
(1) Herfesnrs

BUK THEEZEEIZ I\ T, AU X 2 S iR v | st B TIE* 28 H 3 %,
HEE DR SN 556 T WEDEID OKBEMENESR SN D5EITIE, LA Tk X
RIEN H D, WEEWPHUC KR SHIE T LW oIzkt L, A& 8 P o SLaf g A3 % -4
HICEVIETT 2720, #MEY FTOME S EMOIE TICSIE TN T T T R AR, HiE
Yy E M E ORICBBNELL720TH D, ZORMBKAL E2Y | AN ELR
BIEICE D Z L0 (K 10-1 ).,

MR R T
WS I B A > M ZIRA L. Mg L, MbE2 X5 TiETH L, bR
TIETIE, RO XS RTFIETTERTOND,
T Tk SR 0 0D Hiig 2 B = %
AL M A EICHRREICHAAT 5, (BFE XL E R M n® 24720 50kg 100kg).
AU M EHBO L E Ny 7 R—TCIRET 5, GEFILHES 2m 3m £ 7T)
IRA% 3 BRREE CHUBIIMYMICE L 72 5,

__ 4 S
i

iy firf H
@ |_| Bt i
ﬂﬂf ﬂ.{} ------ ﬂ
wr
L Miﬁ(fﬁﬂﬁﬁ% RN
Bk
I — .,

10-1 HUEHE C o R HIFE A R
sor I JIERET_E~DREM - A8E DR BB % FF n] AL TE

TAETIE, BHLgdmE s TIEwRETF L] IR0V T, M AR~ OO
MEEL TS, FZGIHTEB80 THD,

44



WRADBRLENIC ST DRERHE

@ BASRONPIFCERLUECEMCRET S LEE, BTERO—
FMESDRENRERET DBOLET DL,

@ EBRMESRSLENAUENRIIERBECRENEEDDH D
EBRICRET DEER, THBRKERZEZREITSBDET DL,

B DeonT

B HRAS S A (R W R A & &0, iR @, Rk, MR
BroEre s, AN Z-Fo et L, MBI T X D AKPTE LR -0
Rl ZmmndEUnn LS gL 3 4 £ &bz, EEOIMBEOXf»A:
ChwXdw Lkl sixe, g, AERUCERBERORKERED
B AEFCRET S £ &1, EACTREOARREF/ L2 L big, &
5 BEEAROERIEE 2 T AR A Ty, EREURWIEE
HF ST 2 0 L BSNETH D,

ZoT, Hiff Byl (g R E) SRS aB0E, TN
e IR HFROBEEAFEH L, I CEENERD S SREROIMLENTT 2
BEIRYIY L R—AERETLZLOLTS, ZOB, MEROLOEEE
B L OHIEOSIBIE S ¥ 5 7 8T H S T, BENOELD
X BWRTREN ZHEL, HESEM FoREL 2500 LI K, BER,
FENEOAS S, W ramER, BFOERMT, WBOW MERE E
gL T, BYRUREICEEE S 2L D ik PRI 5N ED B
Lo B, WOCRRIEHA CREERRRM RS oM ot -
BEE L WA OTHEEREY S, 7, HRobAfsEtoErcis
ETBEWCE, TOHBSEELTHRTORLE - 2T 223 A Chidk
BELALOHETHX BT Z L BNEETH 5.

(2) FEpEHAZILR
1) FeaE e B o B

(i T4t - R €7 Ak ]

i TEetF, SR A LT O X 2 ICET kT %,

it B S fF

i AT IZEEA A IR FE SN D, T ZICBIKEK S L ITMEnRE SN, 0
MY ANEA MIRVHORIND, BEAARRE LABKE S L < I3HE ICE E#ib
HZEICEDMEME . AR LN AN A MNCEE DD Z LIS X DA EHE
DR EIND & &2, MEFMFEIE I LRnE /T,

Mz el K i P
RINBEE I L O TE 2B E L. BWTR 30m, 08 6m, /& 2.0m &4 %,

45



N WERHE T O\

40m 8.6m 4.5m 8.6m 4.0m
|
|
I
i
4.3m I
\\ﬂﬁm/ﬁ\
|
i
I
29.7m=30m
10m

10-2 Hiizek BRI

- RE AR E DB IR I L UMW fE

AR EETIX, v 7 A, m—7 Intake O ILAMELE T 5 FLOFHER—Y
VIRERMSNTND (F10-1), ZOFRICESE, HEEOBIEL 10m (2RI 5, F
7=, ™ 3-2-4 kv ¢ =q/2. [¥3-2-5 LY N=1~2 §if% C q,=45~80N( (N=1/22.571/40 ¢ )
LD b, HEEE AR N

fE%& N=1~2 &2, N=1"21Zx3
% LA R R R S T AR B X
10-5 7>& E=1000KN/m?*, ¥ 10-6 @
AR FUBR S T AR I & AT
R AR DOBAR B . TFARE
PR REZE AR EL B, & By =4000KN/m?

&j‘éo

ek, AL ORMKEER
1T 1. 7t/m’=1. 7X9. 8 XKN/m’=1. 7 X

10'KN/m* &35,

# 10-1 SEBHEAR—Y v 7 O R

ZEE | BH-1 BH-2 BH-7 | EMB-3 | EMB-4
(mM| VI N|VIN|[VIN[VIN|VIN

1 30 30

2| 30 25 15 40

3] 35 30 25

4| 40 35

5 3 135 15 2 | 20

6] 20 15 15 20

7 15

8| 15 15 35 [ 15

9| 15 20 20 43 | 50

10 3 2 20

11

12 28

V; R—U g A ERER

N; 24 E AHKERNE

46




T/ (§,72)

%

aq — T3 {kN,r"l

L/

2
151 * o)
e L]
a0 f‘a B, g “
[: ]
I+ O F ange
+ o b + ®
K
a5 o A8 + HFEE
x ABB oW X
ol HE o FE
E A R
0l ! L ! 1 !
) 20 40} 60 80 100
M il
10-3 X—2HAWrRS & q,/2 OER
— 1 T 140
00000, | (A ) i,

% g L (BT Vg - P
2000F 5 XigtH AT /
L0l gy DURERATL L (PIREER) it 410

800: T‘]Fh. usp ) ’,./ Ryt { 3
4
600 - g @m4§ i
400— : ﬁﬁ;/@ 4
2 Pag
o x Bet 0y .
.......... YT ‘{Y\ -
200 _ - {'@qq
1(}0._—.-;:%3.. £3 1 ¥ e | %}g
8{] _..__...__‘____‘.-5!" T3 = .
60 "l . 7 . 0{6
40 = A 0.4
Ko /
/Z
1 p 4 6 810 20 40 6080 100
N {&
10-4 q, & NEOER
WETS 107
I +
- ES
o
] v 4
&
i
<! 192
<X
#
E;«L:
é
1o 10
'{'f___(J?U ‘,\,rn_'_lst-
10 =684 AFu-ous L
- RE=(1.720
10¢ 1
[ 11y La P14 L L1 1l I RN
1 10 102 104
N

10-5 FLN A iR 12

47

D RTEARE & NfE

7, m—os (kef/cm?l

deaf em™

E



Ey: FIREFIRBRICESERFRE
£, RABRERRICLIERMRE

5 P
LT | |
2 g el s O LR
i ~ -
- Yo =l ? e o AR MK
. 2 ~
Lul-r ‘\‘;'Q-“_rq‘ =) 0|
1 V@ ¢ ?o O
1 i1 * 1 J 14 * 2 I 11
¢ 1%10% 3 5 7T 1x108 3 5 7 1x108

L REL £, (X0. 098MPa)

10-6 FLINE A ARBR S AR EL & b ik R S AR B D B
(X 10-37 ¥ 10-6 (%, HEFAAE BTSSR 12X 5)

(248 D FFAM ]
ﬁ%li%f%%%%%bf%%éﬂéo:@%WK@iﬁﬁ%ﬁKi@%ﬁﬁUﬂﬁ
Y RUEFRN B D, Z ORI BITHIEM R E S, FEP O R DR,
ODRLEOWEICEID I AT RGP T TL2b0EEXND, VAT RE iiﬁx#
MR THD Z ENOHFHOBERICLD2ERELVIT/NEL 2D, BEANTHH OGS
WZEELWE B LTI ORORIFIE T EZRD 5,

L 8.60 4,50 8.60 L
I
r———
g T | T 430
d _ = L 2 I
/ / ! . B ;
O-d/d 20 o= ’__%T“[W_T?T—T\\&IE\}f oE (O
T ' 0%, - 30" |(D-dy/a
P ___—_’:’Tlr{ll _______ T ______________________ Lobsl [[ ] \’ [ an T

_ B (0-d)/4
(D-d)/9 e e e, \.\u.]l.g ..................
7 (0-d)/4

10-7 e sy HL « PLF BRI

- BE{RREWT I 510 C O 57 K

KBEHFHAZ Im IER L EWCED2EWMERKNIBIEEAEELWET D L
(8.6/2+4.5+8.6/2) X 4. 3={(L+8.6) /2+4. 5+ (L+8. 6) /2} X (4. 3-H)
A=(8.6/2+4.5+8.6/2) X 4.3, B=(L+8.6)/2+4.5+(L+8.6) /2 & F< &, H=4.3-A/B

EEARER E o &
L=2m, 3m, 4m, d=1.0m, 1. 5m, 2. Om, 2. 5m, 3. Om |Z%F L CIE FTEZ KD 5,

FRETRE SR Tl SROREEWT i 7 )1 S R 2 B R LEmTE O A X 5 2 & D3RR
ThoHZEPHLMNE T, FEMMRGTOF & (M) B LBt o % —iF)
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THRILTEZ bem E LTWAHZ E&IEE 2, ETAFM~OUBEHRHFLER % 4m, SR
Eom &35,
7 10-2 BT B EE R

IE%ﬁ%TE&#DW\/
D | d |q (D-d/2|5 (D-d)/4) A | B | H|® E??gk—';)ﬁﬁ @ @ﬁhﬁﬁiéﬁ? ® rimye | [EEAATE
m | (m) (m) m | | ||, FEEN/m AE (KN/m') (KN/m?) (m

17 %x 4.5 %X (4.3-H) | @/(4.5+@ x2/1.732) Dx@/®
100] 10| 45 225  |563]15.1]057 285345 40.20 4000.00 0.045
100 ] 15| 425 2125 |56.3]15.1]0.57 285345 4103 4000.00 0.044
100 | 20 4 2 56.3]15.1|057 285345 41.90 4000.00 0.042
100] 25| 375 1875 |56.3]15.1|057 285.345 4281 4000.00 0.040
100] 30| 35 175  |56.3]15.1]057 285.345 4376 4000.00 0038

HE%ﬁ%T%&#O@\,
D | d | (©-d/2|p O-d/4| A | B | H C)ﬁ%ﬁ&?%(} AREAERE g EMRME IgﬁxﬁTE
(m | (m) (m) m) | (m) | (m) | (m) Al m :BHE (KN/m) (KN/m?) m

17x45%(4.3-H)| ®/(4.5+@ % 6/1.732) Dx@/®
100] 10| 45 225 |56.3]15.1]057 285345 23.21 4000.00 0.026
100 15| 425 2125 |56.3]15.1]057 285.345 24.06 4000.00 0.026
100 | 20 4 2 56.3]15.1]0.57 285.345 24.97 4000.00 0.025
100 25| 375 1875 |56.3]15.1|0.57 285.345 2595 4000.00 0.024
100] 30] 35 175 |56.3]15.1]0.57 285.345 27.02 4000.00 0.024

IE%ﬁ%T%&ﬂD@\,
D | d | ©-d/2|p ©-d/4| A | B | H ?%55?% ?ﬁ&ﬁiﬁf g ERRHE IgﬁffTi
m | @ [F m | ) | ) | ) |, FTEEN/m B (KN/m) (KN/m?) m

17 %45 %(4.3-H) [ @/(4.5+2) x 2/1.732) Dx@/®
100] 10| 45 225  |563|16.1] 08 267.75 3772 4000.00 0.042
100 ] 15| 425 2125 |56.3|16.1] 0.8 267.75 3850 4000.00 0.041
100 | 20 4 2 56.3]16.1] 0.8 267.75 39.32 4000.00 0.039
100] 25| 375 1875 |56.3]16.1] 038 267.75 40.17 4000.00 0.038
100] 30| 35 175  |56.3]16.1] 0.8 267.75 41.06 4000.00 0.036

]IEEEEDWE'FE(L:S.Om)/\ _
D | d | (©-d/2|p O-d/4| A | B | H C)ﬁ%ﬁ&?%(} ?ﬁ&ﬁiﬁ? g EMRME IgﬁxﬁTE
m [ [V m m | [ ||, P :BE (KN/m) (KN/m?) m

17%x45%(4.3-H)| ®/(4.5+@ % 6/1.732) Dx@/®
100] 10| 45 225  |56.3]16.1] 08 267.75 21.78 4000.00 0.025
100 15| 425 2125 |56.3]16.1] 0.8 267.75 2257 4000.00 0.024
100 | 20 4 2 56.3]16.1] 0.8 267.75 2343 4000.00 0.023
100 25| 375 1875 |56.3]16.1] 0.8 267.75 2435 4000.00 0023
100] 30] 35 175 |56.3]16.1] 0.8 267.75 2535 4000.00 0022

IE%x%Téuﬂo@\,
D | 4 | ©@-ar2|y@-dsl Al B | K |@BEETER ARG RRER 5 ERfme | [BRALTE
(m) | (m) (m) m | || m Pl m AT (KN/m’) (KN/m?) m

17x4.5%(4.3-H) [ 3/(4.5+2 x2/1.732) Dx@/®
100] 10] 45 225 |563|17.1]1.0 25245 3557 4000.00 0.040
100] 15| 425 2125 |563|17.1] 1.0 252 45 36.30 4000.00 0.039
100 | 20 4 2 56.3]17.1] 1.0 252 45 3707 4000.00 0.037
100] 25| 375 1875 [56.3]17.1]1.0 252 45 37.88 4000.00 0.036
100] 30| 35 175 [56.3]17.1]10 252 45 38.71 4000.00 0.034

HE%ﬁ%T%&#D@\,
o | ¢ | ©ar2l, 0assl A le | H|@ BREER G DRERIRRE g | TREXATE
m | m |V ) m) | | ||, FEENm S BE KN/m) (KN/m) m

17x4.5%(4.3-H) [ 3/(4.5+2 x 6/1.732) Dx@/®
100] 10| 45 225 |563|17.1] 1.0 252 45 2053 4000.00 0023
100] 15| 425 2125 |563|17.1] 1.0 252 45 2128 4000.00 0023
100 | 20 4 2 56.3]17.1] 1.0 252 45 2209 4000.00 0022
100] 25| 375 1875 [56.3]17.1]1.0 252 45 2206 4000.00 0022
100] 30| 35 175 [56.3]17.1]10 252 45 23.90 4000.00 0021
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F,: 2243 F=3; #k;
Qq  FEAEIE T HE ORRFRSCFE B (KN/m?)
#10-3, X 10-7, Nf#Ei=1 k¥ q, =3qu=3 + SN“/m™=3 X8 X 1X9. 8=235 KN/m?

7% 10-3 WRERXFF )0 HZE

N PR gy (/) {kN/m*}
RGRERE 35 & TORE RS (v = a0) 300{3 onn}
PERE & £ T8 (10= v <C30) 120{1 500}

o A Sg.{30q.}

A WBRARDIEEFE  A=6mX 30m=180 m’
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=2470 KN
kXY, q=(q,—W/A) /F AW /A=(235—2470/180) /3+2470/180=87. 5 KN/m?
87.5 KN/m*>>1. 7X9.8X (4.3—1.0)=55. 0 KN/m2
Ko T, RT3 N E AT 2 b D LRI E NS,

2) EALER
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BT 5,
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TE %, ¥10-9 D q=(q,—53.0)/4.19 £V
q,=(1000—53. 0) /4. 19=226KN/m*
ZHICH L, B TH TORALK O RARA EIC K DA EREIX
1. 7X9.8X3.3+(1. 7—1.0) X9. 8X2. 0=43. 2KN/m?

TH Y., (226KN/m?) /3=75. 3KN/m>>68. TKN/m*> & . YEAMFEIZ %I L 3 fFLL D230 i %

T&E W5,

O— a9 X ) OFRFEL /IHE LV NES
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< 800 //J —— Casel-2, 10cm~20cm
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A\ 400 7f< | —— Case1-2, 30cm~40cm
Il'l ﬁ 3 —— Case1-2, 30cm~40cm
200 ] Casel1-3, 10cm~20cm
0 Case1-3, 10cm~20cm
0 10 20 30 |—*— Casel-3, 30cm~40cm
BEA% —— Case1-3, 30cm~40cm

Q- (O%ERERME) OFFEL MBE LES
1400 —— Case2-1, 10cm~20cm
~ 1200 —— Case2-1, 10cm~20cm
£ 1000 —+— Case2-1, 30cm~40cm
g —— Case2-1, 30cm~40cm
= 800 —— Case2-2, 10cm~20cm
ﬁ 600 —— Case2-2, 10cm~20cm
A 400 —— Case2-2, 30cm~40cm
Il'l —— Case2-2, 30cm~40cm
200 Case2-3, 10cm~20cm
0 Case2-3, 10cm~20cm
0 10 20 30 |—* Case2-3, 30cm~40cm
BBAYK —— Case2-3, 30cm~40cm
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