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C.1

{1) Collected Data for Structures

Table C-1

Extractions of Collected Data for Structures, and Records of Meeting/Hearing

Collected Data

1. Mongolian Standards

Highway Design Standards

Republic of Mongolia, 1998

Highway Construction Specifications

Republic of Mongolia, 1998

Construction Norms and Regulations
Road Bridges and Pipe Culverts,
BNbBD 2.05.03 - 97

Road Department, Government Agency,
Ulaanbaatar- 1997

City Construction, Planning and building of
Urban and Rural Settlements,
SniP 2.07. -89

Ulaanbaatar City, 1989

2. Topographic Maps

Erdene to Undurkhaan Scale 1:25,000
1:100,000, 1:500,000

3. Drawings

Detatled Design Drawings of Bridges between
Erdene, Baganuur and Undurkhaan (14 Bridges)

Road Department, Government of Mongolia
1992, 1998, 1999

As-built Drawings of Kherlen Bridge for
Reinfocement for Pier and Girder

Monaz Co.,Ltd. Road Department,
Government of Mongolia, 1993

Standard Drawings of RC T-Girder
(Girder Length 12, 15, 18m)

Road Department, Government of Mongolia

4. Reports

Construction Norms and Regulations, SniP II
-7-81 M-87, Design Norms, Construction in
Seismic Regions

State Construction Committee of Government of
Mongolia, Dec.17, 1987

Review of Road Design and Construction
Standard

Asian Development Bank, 1993

Feasibility Study Report for
Erdene-Bulgan-Moron Roead Project (Kuwait
Fund TA No.186)

Government of Mongolia, Ministry of

Infrastructure, Department of Roads, Feb. 2001

Road Master Plan & Feasibility Study (T.A No.
1820-MON) Intercontinental Consultants &
Technocrats PVT LTD

Astan Development Bank Technical Assistance,
Mongolia

Construction of Darhan-Erdenet Road from Okm
- 184km (Kuwait Fund)

Department of Roads, Ministry of Infrastructure
Development, Government of Mongolia

(2} Extractions of Mongolian Specifications

1) Materials

RUSSUAN STANDARD FOR ROAD BRIDGE AND PIPES  SniP 2.05.03-97

* Materials for Concrete and Reinforced Concrete Structures

Concrete General Description 3.18 to 3.36

Average density of heavy concrete: 2.2-2.5t/m3




Class of compressive strength: B20-B60

Reinforced concrete, applying not less than B20, B22.5

{Axle pressure strength of prism Rs B20-105kg/em?2, B22.5- 120kg/cm2)
(Axle pressure strength of prism Ro,der B20- 155kg/cm2, B22.5-
170kg/cm2)

- Reinforcement 3.33 to 3.36
Class of reinforcing steel bar: applying A-II for main members
A- 1 (Hot rolled with smooth surface- dia.6-10mm)
A-TI (Hot rolled with rib surface- dia.10- 32mm)

- Reference: Darhan Metallurgical Plant- Information on Manufacturing

Product
Steel Grade Length Chemical Composition % Strength(N/mm?2)
(deformed Bar) (Dia mm) C Si Mn P S Yield Tensile
SD295 6000- 0.16-0.18 | 0.15:0.37 | 0.60-0.90 | 0.04max | 0.04max [ 295 min 440-600
SD3435 12000mm | 0.18-0.20 | 0.150.37 | 0.80-1.00 | 0.04 max | 0.04 max | 345-440 490 min
SD390 (10-32) 0.18-0.26 | 0.15-0.37 | 0.95-1.25 | 0.04 max | 0.04 max [ 390-510 | 3560 min

- Reference: Asian Development Bank, Material Strength

Concrete compressive strength, fc’ =24 Mpa (245 kgf/em?2)
Reinforcing  steel yield strength, fy = 414 Mpa, Grade 60,
(42.2kg/mm?2)

2) FEarthquake
CONSTRUCTION NORMS AND REGULATIONS, DESIGN NORMS, SniP II-7-81,M-87
Seismic Regions and Value (Class or Range in Mongolia : 1 to 12)

Ulaanbaatar City: 6,7, 8
Undurkhaan: 6, Baganuur: 6, Erdene: 7

- Reference: Seismic Coefficien

Horizontal force to structural calculation Kh=0.10 min.



3} Live Loading System (Mongolian Standard)

RUSSIAN STANDARD FOR ROAD BRIDGES AND PIPES
SNiP 2.05.03-97
(Extracts}
2.19 Normative ice load coming from the ice pressure on bridge piers should be taken tn the from of fore
calcutated in accordance with the obligatory Attachment 6.

Figure 1. Scheme of Toads coming from the rolling stock and used in calculation of road and city bridges.

A-A  (applied Bridge Design) * for A-A & B-B
HK-30
P- concentrated vertical load
P P V- uiform load of equivalent load from vertical
impact of temporary moving load

P=9.81K kN (K tf)
(Mongolian version P= 9.81 K kh (K tc)

(P=11tf) For bridges designed for load A8
(v=0.1 tffm) K= 108 kN= 11 tf (N is Newton) on { axle
V= 0.98 K kN/m (0. 10K tf/m)
B-B Mongolian version v=0.98 K kH/m (0.10 tf'm)
108 kH=11f 34 kH(5.5tc) 54 kH{(5.5tc) * for C-C
{ ﬁ ) M [ HK- 80
c=0.2 . For bridges designed for load A1l
1.9 K= 785 kN =80 tf on 4 axles
c-C
Remarks:

HK- 80 a/ Motor vehicle AK load with the shape of stripe
of evenly distributed load with the intensity of
y and with the shape of single trolley with P

“c=0.2 pressure on axle.
3@t.2 b/ Single axle used for checking of carriage way of

a bridge designed for A- 8 load.

HFI- 60 ¢/ Heavy single loads HK- 80 and HF-60

59 kH
D 1 0.7 6lc
— 5.0 > 2.6



Carriageway width

Reference Japan Loading System

A, B Live Loading [Japan Road Association, 1994]

Bridge direction
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Figure L-Loading
Table L- Loading ( B-Live Load, Japan)
(L: Span)
Main loads ( width 5.5m )
Uniform Joads pl Uniform loads p2 Sub loads
Loding Load (kgffm2) Load (kgfim2) (width-5.5m )
length for Bending for Shearing
D {m) Moment Force L<80 80<L<130 L>130 50% of
10 1.000 1,200 350 430-L 300 Main load
Table Uniform Loading for Sidewalk
For Slab For Main Girder
Span Length (m) - L=80 80<L =130 130< L
Uniform Load (kgfr’mz) 500 350 430—L 300




Revision of Live Loading (A, B) System in Japan, 1994

For the purpose of affecting the physical distribution of international transportation,
the new live loading system (heavy vehicle) was established to apply for Japanese
Highway and Specified Road in year 1994.

1. Revision the total weight of vehicle for transportation [ Except Trailers |
The maximum total weight of one vehicle shall be defined 25 ton according to length and
axle distance on the highway transportation.

~_Length of Vehicle (12m)
12 After Revision [ 25 ton ]
11 I
214
9 Previous {20 tf)
200
Length of
Vehicle (m) 55 7
Total Axle Distance (m}
20 | ! After Revision (One Axle Load 10 tf)

in case of 9.5 tf one axle

Adjacent o revious (One Axle Load 9 if for connecting Vehicle,
Axle Load(tf) 13 1.8 8 tf for Normal Vehicle)

Adjacent Axle Distance (m)

2. Expansion of total weight of vehicle as special case [ For Trailers |
The maximum total weight of semi-trailer and full-trailer shall be defined 36 ton according to
length and axle distance on the highway transportation.
* Type of Trailer- All kinds of trailer (Van, Container, Tank, Convertible(roof), Carry of car)

(Special Case)

Length of Semi-trailer Length of Full-trailer {(maximum 18m)
|36 ton | 1

Adjacent Axle

ht Axle Distande

Total Axle Distance Total Axte Distance ( 15.5m )

Y

3. Based on the above items 1, 2, and conditions of continuous traffic flow of 25 ton
vehicles, the liveloading system was defined the two kinds of scale (A and B Loads),
considering heavy/large traffic with high frequency.



- American AASHTO Standard

Standard Specifications foe Highway Bridges, 1995

ASSHTO American Standard HS20-44

V(14" - 307
4.27 -9.14m

Effective Width 7m Span Length L m
30m 0.6m 3.0m Uniform Concentrated Load P t/m
(I Lang) |,]| (1Lane) Concentrated Lead g t/m2
]l Load P vm per lane /
! ~XT"" Uniform 7 — —+
by ol LoadqUimdperlane ¥ ¥
T ‘ 1
1
i
Load In case of 2 lane load Increased 25% Impact Fraction
Concentrated Load ~ |2* 8.16= 16.32 ton (P=2.72 t/m) P=3.40 t/m I= 15/ (L+38)
Uniform Load 2*#0.96= 1.92 t/m (q=0.32 vm2) q=0.40 vm2
HS20- 44 3.05m

- Live Load System (Bending Moment) in the World

2
Belgiun France -,
Germany - Maly,
; O, AU WU RN RN B St ke
Bending Moment o:f Holland Spain
NewB Live Load M | Sweden . switzerland
(TL-25 Japan) 1 T Swpar L . —— g
—_————— o SPITD G —— \ USA .
dia z e R = England  USA-
I ! b Japan (Old, TL-20)
05 Carringe way width: Tm
Acoounted the differance of impact
0 : & allowable strength
0 20 0 60 80 190
Span length (m)



Bendmg Moment (tfin)

- Comparison Table for the Bending Moment between Mongolian,
Japanese and AASHTO

Comparison of Bending Moment (Carriageway width = 7m)

Bridge Span Length (m) 15 20 30 40
Mongolian (1fm) 154.13 213.50 336.00 463.50
Japanese B-Live (tfm} 217.79 343.7% 636.78 984.48
Japanese A-Live (tfin) 174.04 268.78 459.28 784.48
AASHTO (tfm) 184.75 279.41 516.31 815.54
A 12000
1000} >
800 X,
< Legend:
7 O OSSR MU U NN
8 [z ] €@ Japan B-Live
400 - an o Lmsassterasssitessasesssssfetesisiessace )
a © Japan A-Live
200|- R £
3 Mongolia
0 ¥ AASHTO
10 20 30 40

Bridge Span Length (m)

(3) Records for Meeting
Meeting No.1
Date: April 9, 2001

Aftendance:
Counterpart
Mr. Garav Bat Togtokh, Leader of Counterpart

Study Team
Mr. Takai, Mr. Takeuchi, Mr. Kaneko, Mr. Hara, Mr. Tanaka

Interpreter
Mr. Baatar Sukh

Subject:  Request of Data collection

The study Team requested to Mr. Garav Bat Togtokh the data collection as
Questionnaire in Inception Report, as mainly road/bridge. The request of
data collection for environment, development plan, and traffic demand will
be informed in next week.

Meeting No.2
Daie: April. 10, 2001

Attendance:
Counterpart
Mr. Tsedenpil, Bridge section of Counterpart
Study Team



Mr. Takai

Interpreter
Mr. Baatar Sukh

Subject:  Data collection for bridge section and schedule of inventory

The Study Team requested to Mr. Tsedenpil the data collection of bridge
section, and informed the schedule and the contents of bridge/culvert for
field survey.

Meeting No.3
Date: Apr.16, 2001

Attendance:

Counterpart
Mr, Garav Baat Togtokh

Study Team
Mr. Takai

Subject:  The Detailed Design Drawings in the Project Road, by Road
Department

The Study Team asked Mr. Garav Bat Togtokh the locations and the
number of bridges which were designed by Road Department and numbers.

Mr. Garav Bat Togtokh informed the Study Team the locations and the
number of bridges as following list and location map.



Table C-2

Detailed Design for Bridges between Erdene and Undurkhan

By Road Department, Ministry of Infrastructure

No.|Type [Length| Span |  Station Remarks Location
1 |RC-T 7571 S@15.0 617+ 346 Togos Togos River
2 |RCreU 9.0 8.73 642+  46.0 Tal Bulag l
3 [RC-reU 950 873 678+ 305 Delger !

4 |RC-relU 9.0 873 745+ 555 Rashaant Baganuur

5 |RC-T 343.5 | 19@18.0 35+ 6775 Kh main Kherlen River

6 |RC-T 367 | 3@l2.0 44 + 3.0] Kherlen Trib {

7 |RC-T 24.0 | 2@12.0 48+ 780 Kherlen Trib H

8 |RC-T 240 | 3@18.0 69 + 6.0| Kherlen Trib |

g |RC-T 550 | 3@18.0 71+ 20 Kherlen Trib l

10 |RC-T 91.0| 5@l8.0 73+ 700 Kherlen Trib l

11 [RC-relU 65 6.0 132+ 540 |

12 [RC-rel 65 6.0 151+ 280 l

13 [RC-Slab 96| 9.0 216+  57.0 l

14 [RC-Slab 96| 9.0 278+ 120 l

15 |RC-T 125 12.0 3+ 775 l

16 [RC-relJ 65| 6.0 322+ 800 l

17 [RC-Slab 96| 9.0 330+ 350 l

18 [RC-reU 65| 6.0 344+  83.0 l

19 |[RC-reU 65| 60 349 + 9.0 l

20 |RC-Slab 9.6 8.0 446+  82.0 l

21 |RC-T 54.1)| 3@18.0 6+ 6.0 Tsenkher Tsenkher River

22 |RC-T 1501 150 26+ 60.5| Urugun Valley 1

23 |RC-Slab 6.0 60 100+  97.0 | Ar Khadagtai Valley 1

24 |RC-Slab 6.0 6.0 122+  77.0| Zuuln Valley }

25 |RC-T 151 150 275+ 2979 Urt Valley Jargartkhaan

26 |RC-Slab 6.0 6.0 453+  42.0 |Ulaan Khudag Vallcy l

27 [RC-Slab 60| 60 537+  97.0| Gichgeny Valley 1

28 [RC-T 18.1| 180 193+ 250 Duut l

29 |RC-Skab 50 50 175 + 0.0 !

30 [RC-Slab 50 5.0 41+ 260 l

31 [RC-Slab 363 4@9.0 1+ 601 Murun Murun
Total Length  {932.9m Undurkhaan
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Meeting No.4
Date: May 18, 2001

Attendance:

Mongolian
Refer to the List of Participants

Study team
Mr. Maruoka, Mr. Takai, Mr. Nakano

Interpreter
Mr. Baatar Sukh

References:

Requested letter
Appendices for bridges

1. Comparison of Girder section between Mongolian and Japanese
Standards

2. General view of Proposed Bridge

3. Existing Bridge in Mongolia (photographs)

Subject: Proposal for the Type of Bridges to be applied for this Project

The Study Team requested to have a technical committee for the bridge
standard on the 4th of May, 2001.

Road Department of the Ministry of Infrastructure set the meeting. The
attendance was almost Mongolian Bridge Engineers.

Mr. Maruoka (JICA Team Leader) explained the background of the study as
follows;

Study Team found out that road including bridges between Erdene -
Baganuur were commmenced construction.

Millennium road is to be designed/constructed based on the International
Standard.

Mr.Takai (Bridge Engineer of Study Team) studied Mongolian bridges in
recent four years.

Not a few problems were found in the structure of the bridges.

Question & Answer (Mongolian to the Study Team)

1)

Who will construct the bridges for the Project? What will be the
technical transfer? Is the Mongolian situation considered to intend the
proposal?

As of present Study, the Project road will be constructed by Mongolian
side,

The proposed RC T girder type is simply/easily constructed in Mongolia,
and materials are available domestically.

At the erection of the girder, girder launch method is required due to heavy

C-11



2)

3)

4)

5)

6)

weight. This will be a technical transfer.

The Study Team said that the millennium road should be designed and
constructed based on International Standard.

What is the reason of the proposed RC T- section of girder (larger
width), without PC girder?

The existing Mongolian Standard section of RC T-girders (length
12,15,18m) is insufficient strength for the heavier live loads, lack of
rigidity due to no- ¢ross beam, difficulty of casting concrete because of
shortage of covers between re-bars, and no-vertical setting the girders.
Study Team explained that the proposed RC T- section of girder has
designed in accordance with heavier live loading method as Japanese
Standard.

Study Team selected the easiest shape of T- section to avoid the above
problems.

The type of PC girder is difficult for construction in Mongolia, because
the PC materials and jack, etc shall be imported, and to be required the
control of tensioning and high concrete strength.

The T- girder of Japanese Standard is also modified to simplify in
several years ago.

What does the plan of Study Team for existing bridge on Kherlen
River, and other bridges of millennium road?

Study Team is studying the selection of appropriate route at present.
Depending on the selected route, the scale and type for the bridges
including Kherlen River bridge shall be determined.

Study Team suggests that every bridge on the route should be
constructed based on Intermational Standard. It is, however, out of our
Study Area.

Study Team is investigating the present condition of Kherlen Bridge,
there are many cracks on the girders and elevation on the bridge
surface is uneven, constructed in year 1974.

What is the reason the proposed type of T- girder section?

It is the points of view from the economical cost and easier
construction aspects.

What is the International Standard?

It is the live load and other conditions which are applied in designing/
constructing Asian Highway, by ADB, Japanese Grant Aid, Kuwait
Fund, etc.

What is the critical item of this meeting between Mongolian committee
and Study Team?

To standardize the type and construction for the bridge
To postpone the construction, and re-design with new standard for the
Togos River bridge.



7)

Is the Study Team saying that the Mongolian (Russian) bridge standard
or construction conditions are not appropriate? If it is mentioned
above, it will be required a certain amount of cost to repair or
reconstruct the existing bridges. What is the opinion of the study team?

The girders have defects/damages.

The girder does not have sufficient strengths according to American
AASHTO or Japanese Standard.

The Study Team will be finalized the F/S Study in March 2002, and
will be suggested the criteria of the bridges as quickly as possible.

To reinforcement of the bridge is difficult because of difference of
concrete age and long period, and the cost will be very high.

(M) Mongolian Standard is under revising to wide the girder width, and
to thick the slah by professional Engineers,

{M) The Togos River bridge is not mentioned in the request letter.
Mongolian DOR(Department of Road) is not rcady to discuss the
matters today.

Summary

Deputy Director:

Mongohan DOR basically accepted the proposal of the Study Team,
and will support the Study Team. Mongolian DOR would like to define
the standard for the bridge as soon as possible for the construction of
millennium road. Mongolian DOR would like to standardize to be low
cost to maintain as well as to construct, and also with less material.
Mongolian DOR would discuss for the Togos River bridge on another
day.

List of Participants (Mongolian Side)
May 18, 2001

Name Position

B.Enkhtur

Deputy Director, DOR

B.Erkhembayar

Bridge Consulting Engineer

E.Oyunchimeg

Project Manager

D.Nasanjargal

Consulting Engineer

T.Baasan

Director of “Sergelt-Auto Zam” company

L.Avija

Engineer of “Sergelt-Auto Zam” company

Z.Tsedenpil

Consulting Engineer

D.Ulziidelger

Road Engineer

N.Adilbish

Head of division DOR

B.Purevbaatar

Bridge Engineer “Steel Bridge” Co., Ltd.

D.Bazargur

Bridge Engineer “Steel Bridge” Co., Ltd.

G.Battogtokh

Leader of counterpart team

agzgxoooqa\m.nww-—-.cz,

Ch.Bayasgalan

Counterpart for Bridge




Meeting No.5
Date: July 31, 2001

Attendance:

Technical Committee of DOR including Bridge Advisors

Study Team:
Mr. Maruoka, Mr. Takai , Mr. Takeuchi

Interpreter:
Mr.Baatarsukh, Mrs.Bolormaa

Reference:

Extractions of Progress Report for F/S
Sheets of Selection for Route Crossing Kherlen River
Conditions of Existing Bridge and Outline of Southern Route

Subject:
Selection of Roue crossing Kherlen River

Mr.Maruoka explained to the Technical Committee the outline of this
Progress Report.

Summary of Discussion for Utilization of Kherlen Bridge at Southern
Route :

(M}): The Committee member said that the existing bridge could be
utilized with repairs or reinforcement.

(T): The Study Team replied that reinforcement of the bridge
(super/sub-structures) shall be studied conforming to International
Standard. These studies will be conducted with comparison table
at next stage. And Technical Committee and Study Team will
discuss again at an early time.

(M): The Committee member asked where is planned the new bridge of
Southern route.

(T): The Study Team replied that location of new bridge is planned 1
km down-stream side from existing bridge.

(M}): Mr.B.Enkhtur, Deputy Director, DOR finalized as follows:

- Technical Committee’s opinion expected to utilize the existing
bridge for limited Mongolian construction finance.

- Technical Committee agreed “Southern Route™ crossing Kherlen
River at present.

Mecting No.6
Date:  August 7, 2001
Attendance:

Steering Committee of Infrastructure, Mongolian Government
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Study Team:

Mr. Maruoka, Mr.Takeuchi, Mr. Takai, Mr. Tanaka

Interpreter:

Mr. Baatarsukh, Mrs. Bolormaa

Reference:

Progress Report for F/S

Subject: Explanation for Progress Report, with OHP film

Summary of Discussion for Bridge Section

(M): The progress report was made based on the discussion of previous

(T):

Meeting No.7

Date:

technical committee. Therefore, South route located near existing
Kherlen bridge is appropriate, comparing North and Middle
routes. The Committee agreed South route.

However, the load capacity (limitation) of the existing kherlen
bridge shall be calculated, and to be informed the Committee at an
early time.

The committee will be expected to re-utilize the existing bridge
with improvement, because of Mongolian property.

The selection of bridge type including steel bndge shall be
reported at next technical committee.

The Study Team replied that the most appropriate location of
South route crossing the Kherlen river will be determined by
reason of the possibility of utilization for existing bridge.
Therefore, Study Team will be studied/discussed the method of
utilization for existing bridge in next technical committee and
interim report together with standard type and design criteria of
bridge.

And, design criteria and standardized type for the Project will also
be studied/discussed in next technical committee and interim
report.

September 20, 2001

Attendance:

Mongohan:

Refer to the List of Participants

Study team:

Mr. Takai, Mr. Nakano

Interpreter:

Mr. Ts. BaatarSukh

References:

C-15



Request letter

Attachment for Technical Committee (Bridge Section)
1. Consideration of Existing Kherlen Bridge
2. Discussion / confirmation of Standardized RC-T Girder & Design
Criteria
3. Design Criteria for Bridge
Subject: Consideration of Kherlen Bridge & Design Criteria for Bridges

The Study Team requested to have a technical committee for the bridge on
the 19th of Sep 2001.

Department of Roads of the Ministry of Infrastructure set the meeting.

Mr. Takai (Bridge Engineer, JICA Study Team) explained the handout. The
contents were as follows;

- The Study Team had compared 3 main altemative cases of Kherlen
Bride.

- PC-T/Box girder type is recommended concerning the comparison.

- The existing bridge is recommended to repair and utilize by limiting
the maximum live load up to 14 tons.

- Standard girder should be RC-T girder, as it is agreed in previous
technical committee meeting held on 18 May, 2001. The study team
requested to confirm the Design Criteria for bridges.

Question & Answer (Mongolian to the Study Team)

1) What is the reason to demolish the existing Kherlen Bridge when new
bridge has been constructed? The cost of demolition seems to be a
waste. New bridge should be 9.0m wide.

- It is not practical to construct 9.0m wide bridge and leave the existing
one as road bridge. There is not sufficient traffic for it. The other
purpose should be found to leave the existing bridge. The study steam
will add it as a alternative with new purpose of existing bridge.

2) Is there any possibility to build a steel girder bridge? If so, the span of
it could reach up to 60.0m and the cost could be reduced

- The study team will add the steel girder as a new alternative to the
comparison. The cost would not be reduced so much considering the
past record of Japanese construction.

3) Is there any possibility to construct I-girder? What would the cost be?

- The cost would be fairly same with T-girder.

- There will be casting work of concrete slab on site, The forming work
will be very complicated. Therefore, it would be difficult to control the
quality of girders.

- Construction period will be longer as well.

4) How about reducing the width of altemnative C2 to 8.0m?



5)

6)

7

8)

9

It could be added to the comparison. The study team will continue to
examine it.

The width is not enough in the alternative C3. It will be enough for two
lanes of Mongolian standard if it will be widen to 6.5m (carriage way).

It will be widen to 6.5m (carriage way). The total width will be 7.5m.

Is it possible to build 30m long PC-T girder? If so, it could be highly
recommended alternative for Mongolia for the technology transfer.

It is possible to build 30m PC-T girder.
The study team has already studied 25.0m PC-T girder. It will be added
to study 30.0m RC-T girder.

The existing bridge could be utilized as a bridge for the livestock to
cross the river. There would be no need for repair nor demolition.

It could be good idea to study. Also, it can utilize for limated vehicles.

As the route is on the Millennium Road, width of the bridge should be
more than 6.5m (carriage way).

The study team will change alternative C3 to 6.5m (carriage way)
wide.

The repairing cost of alternative C3 seems to need more cost. It is
requested to be high qualified so that the existing bridge could last at
least for 30 years more.

The study team will review the cost of repair.

Summary

Deputy Director:

It is agreed that the crossing point will be next to exiting bridge on
downstream side for new Kherlen River Bridge. There remain two
issues to be kept on studying. First is the width of carriage way and the
other is the type of girder. New bridge needs to have at least 6.5m of
width. The following items are required to be considered to set the
girder type of bridge:

(1) technology transfer to Mongolia

(2) new technology for Mongolia

(3) long span bridge

(4) low construction cost. The committee also request for the study
team to study the foundation type for the new bridge.



List of Participants
20 September 2001

No. Name Position
1 | B. Enkhtur Deputy Director, DOR, Technical Committee Chairman
2 | I Gonchigzeveg | Head of Construction of Management & Supervision Division, DOR
3 | L. Gombo Head of Planning & Research Division, DOR
4 | N. Adilbish Head of Maintenance Management division DOR
5 | T. Baasan Director of “Sergelt-Auto Zam” State owned Company,
Bridge Constructing Engineer
6 | Z. Tsedenpil Bridge Consulting Engineer, “Mon-AZ” Company
7 | T. Batjargal Director of “Mon-AZ” Company
8 | T. Byanbaa Road Engineer, Project implementation Unit, DOR
9 | H. Ganturmnur Bridge Engineer, Project Implementation Unit, DOR
10 | D. Baasankhuu Project Manager, Second Roads Project , World Bank
11 | G. Battogtokh Leader of counterpart team
12 | Ch. Bayasgalan Counterpart for Bridge Planning

Minutes of meeting No.8

Date:

Place:

3 December 2001
Room 414, DOR forth floor

Attendance: Mongolian

Refer to the List of Participants

Study team Mr. Takai, Mr. Nakano

Interpreter

Mr. Ts. Baatarsukh

References: Handout of presentation (Interim Report)

Subject: 1. Design Criteria

2. Consideration of Existing Kherlen Bridge
3. Standardized RC-T Girder Bridges and Box Culverts

The Study Team informed the contents of Interim Report to the main member of Department
of Roads (DOR) before the Steering Committee on the 3™ of Dec. 2001.

Mr. Takai (Bridge Engineer, JICA Study Team) explained the handout. The contents were as

follows;

- The Study Team had studied and recommends PC-T girder type with 6.5m carriage way

for the Kherlen Bridge.

- The existing bridge is recommended to repair and utilize by limiting the maximum live
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load up to 14 tons.

- Standard girder should be RC-T girder.

- The study team suggested and planned 8 bridges and 32 box culverts for implementation
plan.

Question & Answer (Mongolian to the Study Team)
1)Mongolian side wishes to build the Kherlen River Bridge with 9m width. Is there any
possibility to widen the carriage way width to 8m?
- There is not so much possibility if we consider the discussion in technical committee and
the construction cost. Also it is not practical to construct 9.0m wide bridge and leave

the existing one as road bridge. There is not sufficient traffic for it.

2)Is there any possibility to build a steel girder bridge? If so, the span of it could reach up to
60.0m and the cost could be reduced
- The study team will add the steel girder as a new alternative to the comparison. The cost

would not be reduced so much considering the past record of Japanese construction.

3)Isn’t it better to cross the Kherlen River at more northwards, if the alternative A-2 is
selected for Baganuur areca?

- The river is very much wider and the flow channel is not fixed at north part of existing

bridge. New bridge will be much longer and the cost of both construction and

maintenance will increase considerably. Considering the loss of the distance, it is

appropriate to set the river crossing point at the existing point.

4) Is the river training included in the implementation plan? If it is, how is the scale of it?
- We have considered the river training for each bridge. It will be sufficient for each
river.

- Existing revetment will be utilized at the Kherlen River.

Summary

Director:

It is better to construct box culvert instead of pipe culvert to make the embankment lower,
for the cover will be thinner over the culvert. It also can reduce both construction and
maintenance cost.

I have mainly understood of bridge standard, design criteria and implementation Plan.



List of Participants

3 December 2001
No. Name Position Organization, Division
1 | Mr. Bud Director DOR
2 | Mr. Gombo Head DOR, Planning and Research Division
3 | Mr. Gonchigzeveg Head DOR, Construction Management and Supervision Div.
4 | Mr. Luvsan Officer DOR, Maintenance Management Division
5 | Mr. Adilbish Head DOR, Maintenance Management Division
6 | Mr. Byamba Officer DOR, Construction Management Division
7 | Ms. Gerelnyan Officer DOR, Planning and Research Division
8 | Mr. Battogtokh Leader DOR, Counter Part
9 | Ms. Oyunchimeg Project Manager | DOR, ADB Second Phase
10 | Mr. Erhembayar Director GBET Company
11 | Mr. Bayasgalan Bridge Engineer | DOR, Counter Part,
Officer Construction Management and Supervision Div.
Minutes of meeting No.9
4 December 2001

Conference Room (3F) in Ministry of Infrastructure

Subject: 1. Design Criteria

Attendance: Refer to the List of Participants

2. Consideration of Existing Kherlen Bridge
3. Standardized RC-T Girder Bridges and Box Culverts

The contents were as follows;

load up to 14 tons.
Standard girder should be RC-T girder.
The study team suggested and planned 8 bridges and 32 box culverts for implementation

plan.

way for the Kherlen Bridge.
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The Study Team informed the contents of Interim Report to the Steering Committee on the
4% of Dec. 2001.

Mr. Maruoka (Team leader, JICA Study Team) explained the summery of the Interim Report.

The Study Team had studied and recommends PC-Box girder type with 6.5m carriage

The existing bridge is recommended to repair and utilize by limiting the maximum live

Question & Answer (Mongolian to the Study Team)




2)

3)

4)

Dr. Serceter:

The Kherlen River Bridge should be constructed with 8m of width and sufficient
length of 100 year return period. This bridge is better than the proposal of the study
team. The idea of limiting the load with repair on exiting bridge is not sufficient.

Mr. Maruoka:

We have discussed about the Kherlen River Bridge with Mongolian Technical
Committee for the Bridge several times already. The proposal is the conclusion of the
discussion. However, we will make an opportunity to discuss about it later.

The length is set by the economical analysis. The IRR would be less than 12 if the
bridge was planned as the final stage, and the pavement was asphalt concrete all the
route.

The study team suggests constructing the bridge as the proposal with small amount of

cost and completing the construction step by step as the traffic increases.

Mr. Bud:

I would like to request to study steel girder bridge for the Kherlen River Bridge.

Mr. Takai:

We have already studied and compared the girder type with others. Table of

comparison is on Page 9-23.

Dr. Sereecter:

Would the new bridge be destroyed if the flood occurs in the ncar future before its
completion?

Mr. Maruoka:

It is probable that the bridge will remain and the embankment will be destroyed. The
existing revetment is not sufficient for the flood for 100 years return period and flow
channel is not fixed. It is also estimated that flood flow channel covers the wholie

bridge with low level.

Dr. Sereeter:

How is the traffic of the Kherlen Bridge planned? Could you explain in details?

Mr. Maruoka:

We are planning to use the existing bridge towards Baganuur and new bridge towards
Undurkhaan. The two bridges are used as a one way road respectively. The check
point is planned at the end of bridge to check the axel load. The heavy vehicles will

be passing the new bridge. The traffic volume will be 1000 veh/day.



5) Mr. Bud
Which RC bridge will be replaced in the implementation plan?
- Mr. Maruoka:
The Khujirt River and the Kherlen River,

Summery from Mongolian member of steering committee
- Mr. Bud
I consider new Kherlen Bridge should be more than 8m wide. The implementation of
the study team is not sufficient in following reason. The existing bridge has
limitation of load and new one in not wide enough for 2 lane.
- Dr. Sereeter
I would like to request the review of the Kherlen Bridge consideration, especially on

width of carriage way, total length, crossing point and discharge capacity.

Signed minutes:

Both side confirmed that the type and location of bridge over Kherlen River will be studied
further on condition that the existing bridge will be used effectively. The Mongolian side
requested that a new bridge in addition to the existing bridge will be the same width as the

standard width of “the Millennium Road Plan”, namely, 8m wide.

List of Participants
4 December 2001

No Name Position/Designatio Department/Organization
1 Mr. Sereerter Director MOI, RTIT
2 Mr. Bud Director DOR
3 Mr. Gombo Head DOR, Planning and Research
4 Mr. Naranpurev Director MOI, ICDiv
5 Mr. Chuluun Officer MFE, ECMC
6 Ms. Bolormaa Officer MOI, RTIT
7 Mr. Battogtokh Leader DOR, Counterpart
3 Mr. Oi Head Advisory group
9 Mr. Hashimoto member Advisory group
10 | Mr. Nakane member Advisory group
11 | Mr. Maruoka Leader Study team
12 | Mr. Takai Bridge Engineer Study team
13 | Mr. Hara Highway Engineer Study team
14 | Mr. Nakano Coordinator Study team




4) Hearing Records

1.

Existing Kherlen River Bridge (Mr.Magcarjav, Road Department,
Apr.18, 2001 in Undurkhaan)

Based on the following reasons, Members of Road Department said that
the existing bridge on Kherlen River is less stabilized for transportation.
As the results of checked the bridge by Professional Bridge Engineers
at 2 years ago, the bridge has insufficient conditions of constructed pier
(difference of center between column and foundation) in 1974, even
reinforcement with foundation in 1993, and has deteriorated carriage

way surface.

Construction of Kherlen river bridge (Mr. Badarch, Contractor,
Ganguur Company, May 4, 2001)

The Study Team asked that the fifth pier of Kherlen river bridge was
missed to set during construction. Mr. Badarch, the contractor said that
caisson of pier was suffered damage from flood during excavation.
Therefore, the center of pier could not constructed correctly.

Earthquake in Mongolia (Mr.Gonchigzeveg, Director, Road
Department, May 4. 2001)

In accordance with “Design Norms Construction in Seismic Regions”
for earthquake, the class of earthquake in Mongolia is distributed in the
range of 1% to 12" The class of earthquake in the Project Road between
Erdene and Undurkhaan is 6™ and 7" (c¢f. Ulaanbaatar City use class 7
to 9, Seismic coefficient Kh=0.10)

Therefore, The seismic horizontal coefficient (Kh) for the Project may
also adopt 0.10 for Arterial Road.

Date: Jul.25, 2001 (at Erel Cement Factory, Darkhan)
Attendance: Mr, Bataa TSERENBALIJIR Director, EREL. CEMENT
Mr. Y. Takai Bridge Engineer, Study Team

Mrs. Amarjargal, Interpreter

Subject: Production of Cement Materials

Mr. Tserenbaljir said Mr. Takai, there are two cement factory in
Mongolia, this factory and location of Erdenet. Also, Mr. Tserenbaljir
informed that the quantity of cement production is 75,000 ton per year.
Mr. Takai asked Mr. Tserenbaljir the quality of producing cement.

Mr. Tserenbaljir informed Mr, Takai the cement products almost 400
kgem?2 strength (4cm cube) conforming to Standard of American
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AASHTO currently.

Date: Jul.25, 2001 (at Metallurgical Kombinat, Darkhan)
Attendance: Mr. Y. Fujimoto, JICA Expert

Mr. Y. Takai Bridge Engineer, Study Team

Mrs. Amarjargal, Interpreter

Subject: Production of Reinforcing Steel Bar

Mr. Takai asked Mr. Fujimoto the quantity of production for
reinforcing bars per year.,

Mr. Fujimoto replied to Mr. Takai that the quantity of reinforcing bars
is 6,000 to 8,000 ton per year, 14,000 ton per year including L-angle
plates. The production of steel bars is only this metallurgical kombinat
in Mongolia.

Mr. Fujimoto said the quality test of steel bars is in accordance with
JIS, Japanese Standard. And, the kinds of diameter for deformed steel
bars are dia.10,13,16,19,22,25,29,32mm and 12,20mm for round bars at
present. The quality for reinforcing bars is SD 390 with chemical

analysis.
Date: Sep.28, 2001
Subject: Pile Driving Equipment

Results of Interviewing on Existence of a Pile Driver in Mongolia
* Ganguur” Co,, Itd. Chief Engineer Mr. Bazargur

They have a Russian-made new pile driving diesel hammer able to
drive a pile with a cross-section of up to 50cm square and length of
up to 12m.

- “Us Oyu” Co., Ltd. Director Mr. Ganbold

They have a drilling machine able to bore a 495mm- diameter hole
with the use of a 520mm- diameter driving pile.



C-2  Results of Inventory Survey of Existing Bridge



“parmbat 3q [[ETS B[S Yt 10§ L34S PIIEIA]

-paawdar aq [eqs sjes Faruresar pue justioaed yaecrddy

ydeBoloyd ) -aiqe ], asg
SI0INT PUOASITIO) ¢, SEJ <SYIBUNY >, <Haara/aTpLg o SuonIpuos Junsikg>
(U0 B3p1Iq mau PalofLsu0I-al ag 07 10) (euoN adA |}
T[EA SIUIEI U{OIF ‘pasodun 3q 03 WdLam S[OIYaA UC NONILNSAN 1O JJTL 0] PASO|D 3q S * wajoug “‘s3eyea paddoy) © poon aeurel| »
I3 (s1310)) 0 Sy H2AT/a8puY a1 10 parnbal st edas Juslm pue sBrwrep JUEdYIUSHS 51 219G ], § {uop adA 1) m
-JOU IO JMO PILUES 3q 0] 51 10M Iedad eqiagm SIN[G © usyoLg ¢ den * uOEULIONA( ¢ PUNOS [TULICUQY © POOT) Joqs m
z amjanns qng YSI[qUIS3 0 NG paLed 3q 0} SPadT AaaIns paiesap e pue afewrep yreoyiudis s1 azeg e (stioN :adh71)) <2
‘pannbal s1 Azams dn-mofjof & pue p21oslap Uasq sey JJeureq g S1811() © Boyoug * den) * moneuloja * pUNOS [ruLoLqy ‘ poon) ymop-dxg
€ amparns sadng “SYNS31 UONadsTT AU JO §158q AP U0 PAIIIp afeurep ON |
DNILVYE ONLLYE NOLLV 1TV AT SSANANNOS UOHEPUC) dunured
syl adf ) ( EL240] .
¢ BuLmOOg * JURUAMLS * uayold ¢ pasodxa-reqsy © UOLBULINF * Tedg ¢ §av1) ¢ poon) SIARQ © prsodxa-1eqay © UOHEILIOI( ‘ BRI F pOOD) g2y $50470) m
BT adA]) ¢ EZ290] oA
* FUIMOag * 1WAV * uayoag] * pasodxo-reqay ¢ UOHRILIOII(T * [feds * L) ¢ poon Iagi0y * pasoddxa-Teqay ¢ UONEULIGLA(T * HIBL) * SEUUOASUOH © pOOD) urgag oigp]|
s ( 3dii) STEI5A0 (B3] e Ul T, (qelS O 2dA L)
* SUTmMoIs ¢ JuafNag * uaorq ¢ pasodxa-reqey ¢ noneusopa(] ¢ [eds * L)’ poon I3t @ [ 13 © pasodxa-reqsy ¢ BORMRIIGIA * NOELD) * SQUICOAULL] ¢ pOOD), Qe[S 322¢],
JWOT COIPNNSNAD 0] S0P GBL) B06)INS IE SUTYEI] 131EM U Ty SI5H) qem g =di)] & (UDN] 90K 1)
z * BuUnoog ¢ UNUAIAS * uajorg * pasodXe-Teqay © uonruuofa( * feds * aes) * paon) g m.., 1)) © pasodxa-Teqay ¢ [[edg * yorl) * ofEIs © poon ey
SRQO| ( adA]) (o edE) ®
¢ SuLmoog ¢ JIANANIG * uayoad * pasodxa-reqay * uoneuucia] ¢ [reds © yIvr) ¢ poor) naunngy 1 sIap(y © pasodxa-megay * Jjedg < 2B © JjESS ' poon gqmy) w.
0pJINS 12 JUN{E) FNLM AT, IO (JTeA DY RdAL) supjaequus Yoeosdde papyas IR0 Qegdsy -2dX)} 8
I £ Jnmodg ‘ aANeS ¢ uayoly ¢ posodxs-requy ¢ uolEULOIN] ¢ [[eds, © y3LID) * poory ALY T SIAQ) © A0YIe] * HIBID, “ I * AR, ¢ POODY JUAUZAR]
Sunpey A ra— Juauodiuoy Funey STeure(] JO SUOIpUOT) teguodwory
aImgonnsqng amannsqng
SO POXIIFY H_EU_ m:Eqm_ adeurex] Suneag Jop neiswedxg| Sunureg Wesg UTej| qE[S AT WALSAE] Neday Jo proasy] em |
S0 (Z8) %18 "UPA Areap Jo oy |Aep/gan (19 AAUNOA SJEI]
I95/EWH o1 gz we'y wy'g Jaqumpy oy SI[OLIR PAXITY
{ot/1) Amrend) udisxg preog a91] mdag 43404 JO TPIM paat: ) UELOSapa /g :33eLUED wo'¢1 (18130 23puig Jo WpIm
‘dop MmNy w JUBIEIT) M PP PECH| Fmssor) go woupuo g HET uedg(uiz 6 S3pug Jo \p3ug
¢ =g Fap} sam) g amenbg, 3Bpug J0 MG 7MY 0d
( JSHAHLO  VISSMde  QIHSVY  5d paepueg u3isaq Tem 0¥ yaunngy anmsnusqug
S3A N« uongm peo 03-MH ‘0¢-H ‘prepuels ua1ssny Supeo udisag (s12ued) Gerg () 3921am00) pastojulay amngsrdng a8pug jo adiy,
£q 2OTRTAWEN SOL61  mOmsNISDAY) fO SIBCT) uelssty  Aq uonnnsue) A1y mnuedeg unyy L] 1504 U
BEAIENDUT d ‘IOfR] & Aquopaadsul{ |00z .mmummm.hz_ uoiisadsu Jo aeg (o) JaATy, PrOY/ILATY FUISSOR) (3aany 1lnpyy) 1-oN 23pug sfpug jo aueN

(I-1 "oN 199YS) 333Y§ A1ojudAu] 23pLag v-dqe].

C-26




R
e
f]
.
3
¥
_ N ln
= 25
|
il
L
30
I
L7 i
W
vi6
a8emegg
ue
08L 08L _ Id adewe(q
\\ PPN AP AL I NI LG L AL AP AP AP AL AL AP AL AL AL S I v
wacaeeT] 0% 02 zz1].109 06¢ 9 007 _ 8%
N 0605¢T - " 3 %0F
& ~ . e TN AN AN AN T AT N . AN
< _ = »
Bt = | ! i ST -
=) = _ _ o}
| ¥ o
qﬂ SoF T e IR 092 Tov SR FAEITY B = ::_:::_
049 T
0951 I I I T I T 3
Heestl o ) 00C ~ 00T ~ 00T = 00T~ 00C HE009EL
-y U011 —— ———
< < w m AV ILVVENYVYIN HNNNYDVL
_ v
1210WIuad TuoISuQUII] 007:1 980% DMEOHHM

SuUOIIPUO.) 293oWe(] PUL MALA [RIUIL)

(Z-1 "ON 3934S) 129§ yN3S 23pug g 2[qel

C-27



sjaired s a3 den ,

V1596 JURGHES 0} 3np
uzmased geqdse ugoeg o e AN YR .
aseping wpug) 4e15 T
DI O S TG I IR SR ¢ WOTIEN]
50
e Awmrenas wyog o
anrgens Hpug|
E .._ua_w_.._. :n...ﬂun..__- ﬁ—a_.__h._._un._nu_!.uu.—

reye ] A A ydedaogd HAE ‘52| :i?at_uulu._

(-1 ‘0N 1221sS) 1994s ydeiSojoug D-d1qe]

C-28



e Bu i CJesmn g Ll

spaued gegs 5y

DY PO USRS S UBNER] 01 0g,] §O UMDY B | I
i Iz
EMIANGE
S| ated SRy 104 FUCEIPUED) STE] 4
EIRLE Ea TR TR E Y
My 2amLms dipg]
Y, 0 SUSHITEG — 1 338 [ BOOEDD] Sn_:umu_.E __E..E_Pl aRpug qE s m..,w .?.u auﬁmnw =.F. 9x_n # U]

EL A AH ARG Bl ydesiaion §o awg

e T

B opond pr pury

(@moy YO 40j 22u1353y) (,£-T°ON 1294S) 3994s ydeasojoyd DH-2[qeL

c-29



‘adfy ¥ 1wiewd o o) pasejd-aa
2q Jjeys a3pLQ uapoos ‘TONRIO] PrE JUMUTHR FWpIsuO)

§100J3(] PUOdSaLIoy) |, WITP <SRBI Y

ydeifozoqd H-siqe L ssg
<HIAINDAFPLI] JO SUODrIns TSI >

{(IBAM28pLIq Mad PAOTASH03-a1 2q 0} 0) { adA])
yem Sueas yoeoiddy “pasodur 34 ) 1y3am [IM[aA UD WOHINSA Jo JIJES O] Paso[2 5q sEMQ ¢ nayoug ‘adeea padfor) * poon adewme .
V4 (Spmn) 01 SEY LAA[NI2TpLiq 3 10 pannbas i fedar yuadm pue sfewep jueoysudts s osaq 1 [ { 1 m
“10U 30 JNO PaLLeD 3¢ 0] ST {104 Iedal tapagm SIARQ) ¢ Uy © dery  HOPRULIDIA(T ¢ PUNOS [TUIOUGY * POOD) Joyg m
[4 SIS an SI[qeIsa 0) Jilo paLLed 3¢ 0) SP23a Leams Paiap & pur s3viuep yueotpeds st aof] ¢ { adf1y] <
‘paamibal 51 Asams dit-so][0] ¥ puv pajaalep Uaaq sey IFewe( -7 SIMQ) ¢ mxorg * der) ¢ LOYWILINa(] “ PUNOS [PuLouqyY ‘ poon) jmor-dxg
T amsnas 1dng “S)(NS3 woUIIATUT J FO $ISEq 3y UC PAIIHIP Fewep oN T
DONILYY DNILYI NOLLVNTY AT SSHNANNOS uompuon Suguiey
S [ add [} (weaq Wopoom AGAL)|
* BULMOSS | puawa|as ¢ waNoag ¢ pasodxa-geqay ¢ UONBULIOYa(] © [[edS © YoBA) * paon [ SITIG * pasodxa-Ieqay ¢ UOHBULIOLI(, © 981 * poos) weag ssor| S
SIDINC adA]} (sueaq uwapoopy, :adl] wu
* BuLmoog © Juaamag * ua ol | pasadxa-mgay | uoleutoja( ¢ [eds t Yaer ¢ poon + I} ¢ pasodxa-Ieqay ‘ UOLRULIOS(], * }or1) * SHWOILIU0Y © Poon weag mepy| I
sIpo ( adA[) (pIecq mapoam adA],
 Jmmoag ‘ 1uawamas ¢ uayoag ¢ pasedxo-5eqay ¢ uonRLLIOKN] ¢ [[BdS € yoR1) | POOD) g w (v 130 ¢ pasodx3-1eqay * RONBULIOI(], ¢ IBLY) © SQUUODAILOH * poon) qe|s Hoa(g
‘A[1d papIas pIte PO, SIDYG wpoop RdAT)| uoneojac, | (wesquzpooatadi])
¥ * BuLmoag * MAWIISG ¢ UAN0Ig * pasodxa-reqay © uONBRLIOIA(],, ¢ |edS ¢ YovID © poon 134 .N... + SO * pasodxa-1egay ¢ eds * Y91 * a[eds ‘ poon) Fupey
E=T) I adA[) (ureat) uapoopy, 2041 v
¢ FuLNOdS ¢ WAWAMNAS © udNOI{ ¢ pascdxz-reqay  uonruLIOlag ¢ [[eds ¢ yorLD ¢ poon VIAUI Y SIS ¢ pasodxa-mgay  [[eds ¢ yorD * 3feag * poon Lle] =
apd paptes pue padijou, SIAPQ) (uapoop AL (uoN 3dA1) R
14 ¢ Suumoog © yuauiapjag ¢ uaoag * pasodxa-1eqay | BONBULIONR(,, * |(edS © Yaer) | poen Jusugngy t SIBPO OO © YIR1D) ' INY * IABM © POOD) JAWIAB
EL
Sumey sfeur 10 SUOMPEOD) 1manodwo) myey aferre(] 3O SUOIPUO]) Juwnoduio)y
mINNSoNg AmsARSING
SIIMY paxagyy Gim 7 Suriey Sfemeg Buwreag o] UckstRdxy Sunueq LIEdE Uepy qE[§ Y22g JUSLUIAR ] Teday Jo pi0oay [eur]
SPHO (L1} %E'F A AAual] JO ONEY|Aep/HoA 95% SUEN[O A, JLFELL
235, gR 061 wWy'Z LA wog| Rmy Py SIoe paxiyy
(0z/1} Ayuend) uBisag preog 3014 pdag  manJoppim 1A, wesapad|  wigg adensesfwi g I[ERAQ 3TpUE 30 WPIM
Bap Ay W SOULIRS]) W [P pecy Susso1)) jo vonipue| g £+64'8 wedg w1 23pug jo piua]
( =yFap) aam) ANE arenbg,, s3pug Jo mas apd uapoa =g
( JSUIHIO  VISS(i¥»  OLHSYY 8§ prepums ulsagy pauog uapoom 3id wapoom Jmunng SMMYSYNG
k4 op]| uone L] prO $1-H 'PIepuBIS GeisStty Fmpeo| ulisag Paq HApOOA Qe[S J03D TAP0O A amponasiadng afpuigy Jo adA 1
Aq aameumuiepy G661 LOINNSTO) JO B ueissny ; wegoSuoly  Aq wensnnsuosy A et edeq uzel 156 Wy
ARAIRIPUT | ‘TRl A £q uopoedsey! 107 ‘ST ‘6] .a<_ sogadsy yo A8 (FESINYY) 1241y, PEOY/aALy Fussor) (ALY wEsI|) 7'ON 33pug adpug jo awey

(I-7 "ON 139YS) 399§ K10)UdAU] 33pLIg V-I[qeL

C-30



I212UINUS) TUOISLAUIL]

0 N e N e e e Y

e

a

m

9t9

NN MMM [ M[mn M| ar

SRR AR

|8 [ 6 0 PR I [ [ S O O [ R (i

WEGOEEL

——

NYVHIANANN

0G 1197825 Ue[]

[ I Y 6 6 |

O EET

08 T1-191B3S

a|go1q

Woeote]

e ———

HNNNYOVYL

C-31

(-7 "ON 199US) 199YS Yo1o3S 28pig ¢ 9[q¢L

SUONIPUO,) 232We(] PUB MITA [BISUSL)



¥4 (¥4 ¥4 T
-— Ry v p— [ R ———
861 0Ll 0L1 01 _ 261
&l . . . ) WM!\_
M( Y // // ﬂ AN // // k.“ /./. // //. //. N //. // //. : ///
= Lfa
1 | = = K3
_v\
B @ @ o @ o o @ |
S @
= T 11 vﬁz
@ m — [
=] ¥
1721
095 .P\EE
i
T 7 HA[![ Sanva
f¥4 (44 ¥4 54 ST
0Tl 0zl 0Tl 071
v A L N Tl A MR Y i o e AN A Ul TN AL
_/ \\/ \\\
N 78BN
- k] | ! Hv
C ] ]
Lh
~ . a
b ] 1 — 1 |
5 © 5 = =
L o 7
N w
_ ﬁ 095
51 Sl 00T:11B2S
£2 —_— €T
IPUWNUID [UOISUSWI(] ANV d-d

5T T 17 T 7
0L S 0L1 0Ll
OANBACOAA R A AN RN
— \%/ —
= =
% \ /
_A
- ) R )
_ %) z T O
- i T
W -

Ll
098 _
Sl
A v €7
5T A S 54 ¥4
0zl 0cl 0zl 0zl
A R e R SR S AN AT N oL

(1) v-v

£z

SUONIPUO)) IBOWE(] PUE MITA [eIoUaD)

(¢-T "ON 199YS) 199yS yd1a3§ 23pug d 3[qe]

C-32


セトヨウ



ooy o) 0P (e
uapoos Fururea paunauf
WIUNRGY UIPCO A

Moy JO Uiy

131 UIPOOAY

97

20e[d :D:mUOI—

0101} JO JUAUNIOE])

129E]4 / UONEIOTY

D3 4241 PUNOIG 4
{UTEaNg W Wog) aMgoid

T

JUBLRJUBGUI3 |0 UILLR{S
©] anp 22R[INS 23 pug pue

yreoidde vaaamiag den Jig 4

¥

aneIng 23puUg
010Y O JUSUIUIO ) : 3084 / RONEIO] 0)01] JO IS anjz /5l 37pug uapoo sy, nnuedeg | 92%]d ; UONEIDT
Texe A cAd ydedooyd 1002 '+T61dv| gdesforoud jo arq| SIYID T s i T ON JBPTEE| ydesdojoyd jo pury
(¥-T 'ON 3994S) 3994S§ qdeadojoyd H-dIqeL

C-33



0304 1O JUUILD])

DI UOITEIOT CI01] JO MANIGTY

apis weans dn

€10

AEm 19AL [EINIEN, ,

IPIS WIS UMO(]

30E|d / UONEIO]

Zlo

0J0IfJ JO JURULO.)

: 33%|d / UDIED0] 03044 JO JUALIUOY

Ag udesForogd

_ ydeaBooud jo Nect SIUI0)

o 1]

30 f UCIIEI0T

( §-7 "oN 1991S) 199yS ydeidojoyg D-31qe ]

ydesdoroyd Jo pury

C-34



	C. BRIDGE

