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ENVIRONMENTAL MONITORING PLAN AND FORM

Project: The project for Replacement of Gogecha and Modjo Bridges on Al Truck Road in the
Federal Democratic Republic of Ethiopia.

The C/P is to implement environmental monitoring referring to this monitoring plan and form all through
the period from Pre-Construction phase, Construction phase and After.Construction phase, and report to

JICA periodically.

Details of the Monitoring shall be referred to JICA Report and followed to the approved Environmental
Management Plan (EMP) submitted by the contractor required in the Specification of the Tender
Documents for the Construction till the end of the liability period of one(1) year, and then by ERA for the

following two years(2).

1. Environmental Monitoring Plan

Phase Item Location Frequency
Pre Acquisition of River: 50m up and down streams from
-Construction | Baseline Data on items | the bridges
specified in the Land: Area along the JICA project Once
following form. approach road sections and area

affected by land acquisition and / or on
the ROW lines on both sides

During Monitoring on the
Construction items specified in the Same as the above Quarterly
following form.
After 2 times/year:
Construction Same as the above Same as the above Half-yearly
Completed after construct
(3 years) completed
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2. Environmental Monitoring Form

I . Pre-Construction Phase

I -1. Social Environment

FlwE Tavzs NOME

Item Monitoring Results and Date Monitored
1 | Involuntary Resettlement / Land Progress and Numbers, interview comments, and
Acquisition explain complain(s) and solution made if happened
4 | Social institutions such as social
infrastructure and local
decision-making institutions
6 | The poor, indigenous and ethic
people
7 | Misdistribution of benefit and
damage
11 | Public Health and Sanitation
12 | Hazards (Risk) infections diseases
such as HIV/AIDS
13 | Disaster (Landslide)
14 | Accidents
15 | Security (Land mines)

I -2. Natural Environment

Item Monitoring Results and Date Monitored
16 | Topography and Geographical
features
17 | Soil Erosion
19 | Hydrological Situation
21 | Flora, Fauna and Biodiversity
22 | National Parks and Reserves
23 | Landscape
I -3. Pollution
Item Monitoring Results and Date Monitored
26 | Air Pollution Dust, Exhaust,
27 | Water Pollution SS, Oil, Grease,
28 | Soil Contamination
29 | Bottom sediment
30 | Waste
31 | Noise and Vibration
33 | Offensive Odor
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II. Construction Phase

II-1. Social Environment

%l% A=/ ]‘@Hg

Item Monitoring Results and Date Monitored
1 | Involuntary Resettlement / Land Progress and Numbers, interview comments, and
Acquisition explain complain(s) and solution made if happened
4 | Social institutions such as social
infrastructure and local
decision-making institutions
6 | The poor, indigenous and ethic
people
7 | Misdistribution of benefit and
damage
11 | Public Health and Sanitation
12 | Hazards (Risk) infections diseases
such as HIV/AIDS
13 | Disaster (Landslide)
14 | Accidents
15 | Security (Land mines)

II -2. Natural Environment

Item Monitoring Results and Date Monitored
16 | Topography and Geographical
features
17 | Soil Erosion
19 | Hydrological Situation
21 | Flora, Fauna and Biodiversity No excessive tree cutting inside and outside of ROW
22 | National Parks and Reserves
23 | Landscape
II-3. Pollution
Item Monitoring Results and Date Monitored
26 | Air Pollution Dust, Exhaust,
27 | Water Pollution SS, Oil, Grease,
28 | Soil Contamination
29 | Bottom sediment
30 | Waste
31 | Noise and Vibration
33 Offensive Odor
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III. After Construction Phase

III-1. Social Environment

FlwE Tavzs NOME

Item

Monitoring Results and Date Monitored

1 Involuntary Resettlement / Land

Confirmation of compensation completed as planed in RAP

Acquisition and as agreed by PAPs
4 | Social institutions such as social

infrastructure and local

decision-making institutions
6 | The poor, indigenous and ethic

people
7 | Misdistribution of benefit and

damage
11 | Public Health and Sanitation
12 | Hazards (Risk) infections diseases

such as HIV/AIDS
13 | Disaster (Landslide)
14 | Accidents
15 | Security (Land mines)

II-2. Natural Environment
Item Monitoring Results and Date Monitored

16 | Topography and Geographical

features
17 | Soil Erosion
19 | Hydrological Situation
21 | Flora, Fauna and Biodiversity No excessive tree cutting inside and outside of ROW
22 | National Parks and Reserves
23 | Landscape

I-3. Pollution
Item Monitoring Results and Date Monitored

26 | Air Pollution Dust, Exhaust,
27 | Water Pollution SS, Oil, Grease,
28 | Soil Contamination
29 | Bottom sediment
30 | Waste
31 | Noise and Vibration
33 | Offensive Odor

NOTE: Confirmation of restoration of works made by sites works such as temporary access roads,

construction yards, camp sites and others.

B-13
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BIRERXEE 21T 9 ETOREHENT, LLTO LB TH D,

(1) HAHhxREH

AREMZBTD 2 IEA R IEE @1 /25513, T [E» 5 2008 I G- FEREEE~ 2 H S 7,
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BT DEHOLRNET, TRROLBY THD,
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- BV aE QERR. KEHY) ORIEX

- ERETE (FSFYE TV )

- BWEBoME (F5F il TV a )
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F3% (Tt 50m 7 %) - BUEO il (R 128 50m &7 954,
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F 1% (Eim4om > 7 ~%) : BUEO EiRml AbMD) 13K 40m > 7 b HE,
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3% (FUMI40m &7 b4« BUGEO FRMl Cefl) (28 40m > 7 h 2%,
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B3% (IAEME 1 SHEES) : IREE 1 SHE2FEREEE L CRHAT %,

oy
o
Py
ES

o

2) ¥ aiE
TV aBOFRBE LT, Fiid 3RICOVWTHEBMGZ £ L, RERERET D,
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F 3% (IHENE 1 SHEMZ) @ IHEE 1 5# A TR E L TRIHT 5%,
4) HEF
1) ZEE

BEEFRKICX kD 5,
£+ L=20+0.005Q=20+0.005 X 1200m3/sec
2T, QUEEMEEKITE TH D,

2) WY I EROE DR

F7F v RO Y 3 IS L, SURALE & BURGLE O LTS 7 b5 a0, B
B2 D BLEIZ TV O KA TH IR Y (HTERPSLE L 72 5, BUBILE TORITEZDHEI.
B 4 BIEAR R t O BLEE Y OB Th 5.

2B D OWY T EKI G EOR & IC L RS D,

(B) EFEABRLWNE - RS 1E
i E R L OGHAEMN CH MR L7250 FICHIIEREF 21D 508, EiENA & AR O W
3o MEREIEA R 2-1-1 R OE 2-1-2 1T,
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HH FEENA Wit - FERRFIH
POE- 3ot IT7TF X EORITEX IT7TF X EOLRITEZ
T 3 R LB L. RBREEET 5.
ARG | HRCHRA L e eom < R
- B 3% TUMA50m > 7 &
LRSS Re2 (FIITRL G T;iiﬂ?} itfiﬁgbx f > T% ﬁ%ﬁgﬁiéo
R MG E (L=2@19.0m=38.0m) | . g5 5 % . pCo AR A AT v T Hikh
(B24) - 3R - SRS Kl
AEhEE | 8.1m (HiE) 13.3m
M& | H 3E | 3.65mx2=7.3m (FifE) 3.65mx2=7.3m
Bl ¥ F |04mx2=0.8m (FHifE) 0.5mx2=1.0m
H»oE | 2L (BB 2.5mx2=5.0m
HLHRE 2 Hi (BUE) 2 i
AR AT FRIZHIRZ2 L 50km/h
RENEME | [k AASHTO ZE:HEIZ & 5 HS20 D 25%1 1 faf H
B fHiEs | Wk BREER% OB E%OBLEEIH
R [k &E A
* 2-1-2 BFANBLWHE - HRBE (E238B)
HH FHNE Wit - HERRFIA
K GE G EVaBORITEZ EYaBOIRTEZ
TRL 3 BARET L, R ERIET D,
RABAE | O L e mlem T PR
- B3ZE  TU40m 7 FE
RC3 FEMAEATiG+ T3 Ra B L, BBREBRET D,
MR | RC HAMHTHE C 1R : PC3 BERTERS EALR 2 7 2 T A
KOEE (L=22.5+31.1+22.5+14.4 | - % 2 %2 . PC3 LRIHE MG
=90.5m) (Hif&) IR A )= T —FE
AEE | 8.1m (HAE) 13.3m
| | 3.65mx2=7.3m (BFE) | 3.65mx2=7.3m
B ® JH |04mx2=0.8m (HifE) 0.5mx2=1.0m
HoE | 2L (BiFE) 2.5mx2=5.0m
X9 2 iR (BiE) 2 HHR
AR AT FRlCHIR7Z2 L 50km/h
AEHEME | [k AASHTO JEHEIZ & % HS20 D 25%3H4 | frj B
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2-1-2 BREBIRFHICHT 558

1) KL

N Kl - B - BE

) J5FriE

IA7F G ORERIRIL3I ANRbE <, WWFEREYT237CTHY , HIRKIHRIT 12 A
~2 AT, NEFEHTICRETH D, FMa4HE L TOFHXIRILIEC~19CTH D, JRHIL
R, 3.5m/s~5.4m/s TH YV . #HIH D 10 4 ~3 A 2358V, FM ORI 45ms TH Y | Fr
W <iEevy, Eo, WEE, W7, 8 Itk bE < 7T7%& 720 §82H o0 11 AIZHARD 47%
(272 %, T ONFENRE K 59% THh 5,

SR, B, BUE & ISRV EIEE X VWL TH Y . 2D 0BRGN, BEHROE
TATR B OB % AT T 2 & 1d7puy,

i) EYam

BV aBIFoRmKIRIE, 4. 5 AR bEL 2CTHY . FEKIRIZ 11 A~1 AT, 114
M%) T OCRRE TH L, FfZm L TOFEHKIRIT 20CTH 5, JEHITFH. 2.2m/s~3.6m/s
ThY ., wHFD 10 H~3 AngR, FHOFEEE L 29mis TH D, £io, BEIL, W8
Alizmb @< 4% & 720 7o 11 AITRIED 40%I272 5, AEM O R EITK 54%TH 5,
BV affb AT EE RIS, KR, B, B E BICRFICEWEIEE AR WHIETH D |
ZIVD DO BRGNS, AR OWE TICRB OB A RITT Z 1T,

2) ME-BRA2—Y

) J5FviE

MM OFRIFENEIL 5 FR O TH 1,064mm TH Y | D 7R0FET 950mm, LWET
1,200mm FEEE & FER O AT/ N E VT FETE—MRIC, W6 A6 9 AY-EoM T
BHO. I HENS 6 HRIEOMTH D,

ZENE U CIIR - IO TH Y . ZORNOFEENTH (6 AT 5 9 AT
WP LTS, I boXGaE, M Lit « TREFmICRESEETLIERETHY, I
DOFEONEIC Y 2o TE 4, ZORBEFICRET 2L L35, FrlZ, BHO THEL,
K THEOWINTELEHOMICETSEL L2 EET DL T 5,

i) EYaE

LR DA RN 1 T 5 AR O TR 1,252mm Tdh 0 | D 7RV VET 980mm, SV MVET
1,520mm R L AFER OBGET/ NSV, 7T~8 HOBEMENERZE L TRHZ< 2D, 11~2 Hi
FE A EBEREN R 2D,

ST v i & FERIC, B T L, A TSEONINLHELGZHOMICE TS5 %H
BTtoLd+s,
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(2) % & BERBmERERS

B OR I, BIC X2 AESZE L QRET D, AVay=7 FTik, BT —F
T DIRAINZ B RR D> 6 2.0mLL B E 7= iaﬁ’ilﬂ IRANTHZLET D, BRICOVWTIE, E
B OLE, 7—F v VR A AR, T SO RE R KRB ORAN TS Z L T
5o Fio. MEIZG U TRED TAEHIT D,
(3) MHEREKET

TF AT HRERIZAEF D SFEE SIS 7 7 U o KR 1, 15570k LS B ik < &
%o TF AT TIEH 4000 SHERNTKINEEI MG E D . HIENITHTEEZ2 K LHTE 23 5% S 4, kil
TEENIBUEE THI AN TV D, ZOHIBTIE, 2GR - MAOUHRE - I OTEE) 2 R
ROHERHRIZADND Z L, BIRISAISETH L 2 &, HEIREINER T 2k ThHh 5 = & &0
R ThH D, KRHWERFORIE, 1E 35-100km, #RIER 1F 7000km (2= 25 IEWE T, HEmsEli,
P75 100m % B x % 2203 RERTIC

[ EOBRRGHEEITIL, TERGHIE 3 D MR R K 5= B 23 M) & ORISR ER1 12
BUE STV, AEXIGHERIIAHIES LIch 0 | HIERE D BB LT, REAKREEE 2 HE N
L. MEHREITO bDET D,
2-1-3 XBEICHRDIAH
(1) XEFETFAOELRGH

2005 412 Africon #1:7% Addis - Adama BGERKIZB L C RS #5EE L Th Y . £ O CRIEH
THIZIT->TWD, FDO%., 2007 4EI1235 Scott Willson (£ Z D FIS D L v = — HIEBSAED JE
LA %L, B TRDOZEFRETHZEML TW5D, ERAICKHTHET U 7 K,
BURE I CII RS 2B IRRI 2 EE L TR b, & ITT 248 EOXMGHER THHEE 1 5
FROPRAZEENL, EEEE OB 7 — AR SR EICRES B LZ T HE LD,
AR|EFIZB O, BHFAERE S CAFAIREA R Z S U, XFSAE G JE L 0 FHE 28 &
ERETHIE TN, FEMERFHEMBICBIT 2 RFERICLVHBEIRBEEDT v 77T — N EAT
FENRLEF LWEEZLND,

BEFRIHAR

2010~2030 4

R il
HIEE 1 BUAEH L DRSS D — A
HIEE 2 . BN ORI L, R E R blREeT 55— A

BERET—2R
VFUA L BRUICEWTREROHEFICEZ N, HLAT =V THLT T 4 AT 300
TT7VEA OB EEET D — A
TVF2: TTAAT NPT 2= (F1I~H I AT =) FToeR— itz
2% 4 — =
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HENTE
R BITRE A I L 2 — A
F T a o VEARE  BTEHE A R E DR L LIt — R
FT a2 WERE  SHWESREFNT A D L ICRE SN DB I T 5 — A

SR IXE O R AR EREICH > T, EdE K E O % O8I E & Afih oo, VA2
ORI B ELE LU e R BEREEZITO 2 & LT 5D,

ZOPFEIZLIUL, EHEER EWTTORMICRESND T TFriERB L OEY a oKD
BUEOREEIILLTO LBV HFtSh T

7 F v i 6,711~ 9,431 H/H (2030$AADT)

TV akE  :6,382~11,910 A/H (2030 4 AADT)

WRIKEr— A TORBE B2 RT,

LD, WThOr—2RRASNEEAICH, 2 EHEERS ML E LR BERENBIEICED
s,

% 2-1-3 Addis - Adama S RERDKEEEF A

Modjo bridge

Scenario | (Debre Zeit(south) £ TOHEE) Scenario 2 (2HEH)

EX:QELM Regime | Regime 2 Regime | Regime 2

¢ No Toll N Toll

Low Case Central Case Low Case Central Case Low Case Central Case Low Case Central Case

AL |RER |HEE |TEL |HER |RER |HEE (XA |HEF (RER |HEE [RERR |50 |XED (HEF |XED |HEE (RER |pEE |RER |aEE

S o " . "

o EXP o 0.0% \ 0.0 . 0.0 \\\ 0.0% . OO 3.202) 62T 3.202) 2T 1.383| 0| 3.202( 27 3.202| 62Th
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(2) BEEIEERBEOHE
- STEEGEEREEOHE
A7F v, BT 2 BICOVTIEIBTEOBITREN V. £, TV a BBV TE, K
MEH & TR ICHBRMEDEY a # U B THEAHN N TEY | MlZoIZmno TE
TalGEEITT O AB IO EER TS 0 NEORBRENELL 2D,
- WrE (EAM) REE
IA7F Y GO EREIT, FH 11,200 A5/H. /KH 10,200 5/H ThH D, £ a O EREIL,
‘F-H 8,100 &/H . {KH 7,500 5/H T %,
REHERAE
ATF ¥, BV aBICBEL T, REEIR AR 15~25%H[#% TH Y . KA TIXET 2
LA RSN D,
B®E
B (24 WFHZZmE [ BM 12 R &) [ZHOW T, 25 F v, Y a @iz o0 T,
1.3~1A4HIZTH D,
() FWEZBEHR
) J57F iR
7T X M OFERRBEREIZ OV TIL, 2 & W79 5 Addis - Adama & HE 1E O 22l & D2 %
RELZITHZ LT D728, 2010, 2020, 2030 F-DAHEIZ DWW TIEZZ MO FHE & LT, Addis
- Adama FHIEE FIS LR — MRS D, BMET T —AD ) bR KIEE 78D Al Ll LBE S
5, FHFORBEREIZOWTIL, ZNEN FRLISRTHEMOFEICLVMTETHZ & LT 5,
B, BESHICOWTIL FS LAR— MLV RINOMAEELZ, SO L0 B L
To HAERNRARIC L Wiy L@ EE T 5,

® 2-1-4 BEETFERVEEREAR

% 2-1-5 TEBOWUE

cars buses trucks
2007-2010 4.2 3.9 5.3
2011-2013 5.6 5.2 7.1
2014-2020 7.0 6.5 8.9
2021-2030 4.2 3.9 5.3
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PLEDOSENS . 20454 (2030 4F) O @EELZHEZ T A L FTHRO@EY &7 5,

& 2-1-6 FRZBEHE (T F B

2) EVaE

TV afBORRLZEEIZOWNTH D7 F v F & RIS, Zh &WF79 5 Addis - Adama 1 3 1
DRZEEOEEE RELZITDHZ LI/ 5728, 2010, 2020, 2030 4= DA IEEIZ DOV TIEZEE 2

OFHE & LC, Addis - Adama &iEiE R FIS LAR— MR END, SRty — A0 9 big KE L 72
% Al R ELEAESES, FHEORZBEIZOWTIE, ZNEFN TR THEMORIZL D M
BT HZ LT 5,

Rk, HERESFIZOWTIE FIS LAR— MIX W RSN EREY, SRIOFEEICE VEIHL
THFERNNRARICL Dy L-Ri@EE AT 5,

x 2-1-1 REEXBE=HLUVEFEIEAZER

& 2-1-8 RBEDHUE

cars buses trucks
2007-2010 3.3 3.8 4.4
2011-2013 4.4 50 5.9
2014-2020 5.5 6.3 7.4
2021-2030 3.3 3.8 4.4
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2w WhxIGEEORNELE

VLEDSRMN G, 2044 (2030 4F) OR@EZ AR5 & TROEY L72d,
& 2-1-9 FERXXBEHF (EPaH)

3 FHEXEBEEDNDELH
PLEDOHEEHRE R D . BABRICEIT 5 20 1% (2030 42) OFtEAEREITLL TO@ED &7 5,
x 2-1-10 ETERE=E

f& T RIEIsZEE (B/1H) [

=

&

A d i 9,431 Addis - Adama = #E # & 1A T

-

1EH Em
Y a B 11,910 Addis - Adama & E K & WA T

4) EBRE

YL EOFHEAZ B ED D, A RERITOERBIS AR ET D & TiLomb L7225,

BB, EEBEKICOWTE (=) Eo~==7/ [Geometric Deigne Manual 2002 (ERA) | (Z
EUTHRET D,

Design Standards vs. Road Classification and AADT

Road Functional | Design | Design Traffic | Surface Width (m) Design Speed (km/hr) Urban/Peri
Classification | Standard | Flow (AADT)* Type -Urban
Carriageway | Shoulder | Flat | Rolli | Mountaino | Escarpment
ng us
DS1 | 10000-"15000 Paved | “"Dual2x7.3 | See T.2-2 | 120 | 100 85 70 50
DS2 5000-10000 Paved 73 See T.2-2 | 120 | 100 85 70 50
T
R
U| Ds3 1000-5000 Paved 70 SeeT.2-2 | 100 | 85 70 60 50
N
M 'f I
AN Ds4 200-1000 Paved 6.7 SeeT.2-2 | 85 70 60 50 50
S B
N
@ DS5 100- 200 Unpaved 7.0 SeeT.2-2| 70 60 50 40 50
—o0 4
E C DS6 50-100 Unpaved 6.0 SeeT.2-2 | 60 50 40 30 50
C
e
F o S Ds7 30-75 Unpaved 4.0 SeeT.2-2 | 60 50 40 30 50
S
E R
E|S
D Ds8 25-50 Unpaved 4.0 SeeT.2-2 | 60 | 50 40 30 50
E—/
R
DSs9 0-25 Unpaved 4.0 SeeT.2-2 | 60 40 30 20 40
Ds10 0-15 Unpaved 33 SeeT.2-2 | 60 40 30 20 40
* The design two-way traffic flow is recommended to be ot more than one Design Standard step in excess of the first year AADT (excluding DS7). ** For traffic volume more than 15000 a different design approach

should be followed. *** The width of each lane is 3.65m
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LIEDND, BRSO OERIZOWTIE, FROBERRKIC TR ZITI bDET 5,

& 2-1-11 ERRRE

& T TH K WX 5y BT T
IHF v i DS2 T b T A L 5 50km/h
EV a G DS2 T T Mt T i ] 50km/h

2-1-4 BRRVERIIEBSICR S A8
B N OSHL Y AHFEBIE B2V T, FRtlasd [Geometric Deigne Manual 2002 (ERA) |
(2o DB OEERBICHET TRETHILDET S,

& 2-1-12 BERBEFBEERER

Shoulder Widths
Design Standard Rural Terrain/Shoulder Width (m) Town Section Widths (m)
Flat Rolling Mountainous Escarpment | Shoulder | Parking Foot :
Lane*** | way Median
DS1 3.0 3.0 05-25 05-25 n/a 35 25 5.0 (min)
(min)

DS2 3.0 3.0 05-25 0.5-25 na 35 |25 Barrier’
DS3 1.5-3.0++ 1.5-3.0++ 05-15 05-15 n/a 35 2.5 n/a
DS4 15 1.5 0.5 0.5 n/a 35 25 n/a
DS5 0.0 0.0 0.0 0.0 n/a 35" |25 n/a
DS6** 0.0 0.0 0.0 0.0 n/a 35" |25 n/a
DS7 1.0 (earth) 1.0 (earth) 1.0 (earth) 1.0 (earth) n/a nfa+ nla+ |nla
DS8** 0.0 0.0 0.0 0.0 nla nfa+ nla+ |nla
DS9** 0.0 0.0 0.0 0.0 nla nfa+ nla+ |nla
DS10%* 0.0 0.0 0.0 0.0 n/a nfa + nfa+ |nla

* shoulders included in the carriageway width given in Table 2-1
** Shoulders included in the carriageway width given in Table 2-1
*** To be provided where urbanization requires this facility
+ Where these classes of roads pass through urban areas, the road shall be designed to Standard DS6
++ The actual shoulder width provided shall be determined from an assessment of the total traffic flow and level of non-motorized traffic for each road section
+++ Depending on the development of the town & Includes a shoulder

! Median with trees (DS1) is allowed for cross section shown in the table i.e. 2lane +parking lane + Footway if otherwise the median should be a covered and an open one
without trees or a lower width of a median barrier shall be designed . Similarly for DS2 Roads in the town section i.e. one lane + parking lane +footway should have a
covered median with no trees or other wise a lower width of a median barrier should be designed.

BIE  WTHROXREIZOWTEH DS LIEDS2 ik & 72 n 2 &b, BHiEER & LT
7.3/2=3.65m &4 5, DS1 L 725 E Y afflZ oV TE, v~ = a2 7 /W K E R g f &
D 4 HREDBHEAR L 70553, Addis-Adama mHEKIC K AREN AR THLZ &, BX
OEE 1 5ROBIAN 2 B THH Z 0D, RFHEIZBWTIE 2 L LU CEtE %
1To2LLE9%,

BE - M X Ay Ty E LS ) L7725 35 Fy BLOEY a Blc oW\ Tid, i
[X43% [Rolling) & L., 3.0m Z#HEEDOEAIZfERT HH D LT 5,

B HEICHOWTE, S FYBRBIOEY aBIcRET LA L LT50., FOEAICD
WA 2.5m 2452 L & L,
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@ IFFABRUED 3B SEHY)

N 14100 }
400 2500 8300 2500 400
4150 4150
% i 500 3650 3650 500 5
B B
_ B el ¢ B iE _
1.0% B 2 B 2,51 A" 1.0%
— = —> — T
@ Y IERRER
14300
500 3000 - 7300 N 3000 50
3650 3650
B iz
B = iE = iE =
4.0% 25 I 2. %% 4.0%
Loz —

2-1-1 BRRUEY 41T EEROIESERK

2-1-5 EEHEREICR S AR
[ ) [ETIiX AASHTO CKELER « i F ) ZHA L LGt EtAL%E (Bridge Design
Manual:2002) 23 lE 4L TR Y . ZOREAETIE, FEBHUER LI2H 2B R 0K EHE ff HIEL HS20
(RER326 b)) ZEATHIEHESN TS, 272U, EBIC = [HoZEHHEK I
DORRFHEME HS20 % L[A] 2 EEE2SE@IT LTV D, L7ah-> T, AUERSER ORI Y-
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