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ABSTRACT

Mongolia is a developing country with a smaller population living across a large territory where
infrastructure is underdeveloped. The country has been actively implementing road construction in
recent years. The Mongolian government has increased investments in new road construction, but
funding for major maintenance or reconstruction projects declined between 2012 and 2016. On the
other hand, road network management has not been implemented owing to insufficient road
maintenance and If the road network expands, there is a risk that the cost of overall maintenance
will increase significantly in the future. Therefore, in order to cope with these problems, this study
reviewed applying Korean road model to Mongolia for systematic management of road infrastructure.
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1. 947 HH 2 Zey

HT 2 d Apolo] =EAHC] #g] o] FolA L e Mem FollA TEL ool THAR &
gho|zt, AAINA 7 & WE=7tolth BEE AAY tE w7ed 9 323 FEANA FL A7t
e A AR JIZEE B3t At 4o th

AA AAZGANA mid Bl A AAE 20183 HuAo| EZH 532 F 1407170l A 9952 7]
Zgon, dzehdd Hofol A 1035, EEAFIAAE 10552 71 =3t JTHMRTD, 2018). A B4
A AH E2FAM] gk BAE 71890, 2012~20169 % Ato]] 8 FA RS TE HT-FAb
v AR ALe A Fokon, FEEEwFH wMAE A7) FARTF HEL 15%9 EHITHADB,
2018a). o|B¢ EFES EE FA RS ARE T2 423 T2 AL HA €1 o, 2%
o] 3% SfEH AA FA R Hgo] IA F7HE 7ol ok

oA B S2AAT sl EEH FYHE B2 AR v E £

Aol FeAQl =2ye] Wbl Bastth B2 o] &5 o8 A, g
33k7] Al =29 FFHola AAStE FeHeto] 1990t Z2HHE] nlH E o]

T 2 F2EY FAHY AT tEo] A B, A kAL dEs 9

284 5% 2L WPFE FAoE ==2ZUl zI4FSH(NAHMIS : National
Highway Management Information System), 3X7Z2] A| 2~El(PMS : Pavement Management System), 1 &3] Al 2~
H(BMS : Bridge Management System), 1L-&-&FZAA 28I(TMS : Traffic Monitoring System), =21 2H 2| A|
2:BJ(CSMS : Cut Slope Management System) 52| 7' &-8A|2~®lEo0] 7= JTHKICT, 2003). 18 5
e 7141 A 2 24 S B AR Ado] TRzl HARE 71ES] NE EEHE A2HES g
7Tl o8l 19983 FH 2003 d 27bA] sEAlN 2A FRste] =AY FFAIZHHMS ¢
Highway Management System)© 2 F3F 7jats]Qlom, AA712 &4 Fol ok

TEAAE E2 FAHYE A AAVE @A vtdEo] QA Y= AdHol olg BHH rEe] AT =
O v)ES Aot TARYA2E FE53 B A2 A= Muzik and Sitanyiova(2013)2 B9 Fx<

STRLEFE A 9] 420km =2W-S )42 2 GIS(Geographic Information System) 7]9+e] o] ElH| o] ~(DB)E T3
stom, =4 #d gAAH AUy BA4S 93 2AAYA 2 ((PMS) S AkEtth. BF S2DB 73
#Aeste] ofA|ol -2 (ADB)o A EE o) &A1t AR Bl A GIS 7|5ke] AN AR E A Fslr] Y3 7]
= DB ds}, tolEAE 9 YW 1= BF 22 uER 2AGTRFE AN BH0F sl T2
YAA FE5E TR =2 DB @dsls 155 tAC R 11,200kmol| thek 4 tlolE] 4237 2,600km ]
£ o R ERHHARE T8I dolEAE 2 YA 5L F7teolgAH o wixE oA
O 8 A4HE-S 93 o R AuEAh npA o2 ER2AMEEE-S 913 22 FEERENERY] s}
= 52 ARG A, T2 AW AL 150 gk 237] fA13E 718 501 ATHADB, 2009, 2011).
Me T2% #EE 9% 71 DB #% dF= FIHAY, B2 Qlxete] g A
AZQL AT E A3 AFE vFS Aot m2dzete] AAHR] fAHRE s T2LY B A
A AL 2 ER o] 8AEe] Hod a7 t3E F v ETEX WEA Fasith
Garo] E2AYFFALEHMS)S =2 dZete] AA R A BEE AYs] AsM 2, B, vl
gd, nF% 9 e E2AAEE T tig DB} 7IskrE, A&, EEFY § =23 DBE 745 A
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g3t wetA 2 dFdAe S2HE THAIH HMS),] H]OIEL,A o BAE)
FAHE AA TS50 87 E2HE volHRES

5 528 FE9H olFolA =4 ¥ =7}
SThlEt2et F oA B 217 ofo]2(Ehare]
o E2 sjgE F Jdon, &
3 AWEE e A otolrhe] &H@=e #(hH Hl=ths dAdth FEEEFA 9 7IER)4]
A2 14919km, AWEZ7} 96,125kme] ™, EE =27} 873 km7} HTh
EIoAE 1929 = HE 20129 1089 59 239 km =22 A4 on, 20123604 201613 77 ol
w109 59 A AFEY 6 B 3343 kmE HAEY A, 20183 FHallolRt 477km =Z(370 km E
T2®)E At T ASHY EE2HHE T3 A4 TE 229 TAAE 111,917kmell E5FaL A Th(Shin

and Buuveibaatar, 2019). <Fig. 1> &&9 =27 d%S A8t ok

I.ngand
Ulaanbaatar

®  Aimag Center Big Lakes
o Some Soum Center || National Boundary Paved Roads

#® Stategic Minas [ ] Economic Regions Boundary Improved Earth or Gravel Roads
# Cross Border Ports Aimag Boundary Earth Road

<Fig. 1> Road Network of Mongolia(ADB, 2018b)

2 =29 A4 111917km Z 101,08lkmE UHF FZo] FEH, 10835kme= AFH ==
(engineered toads)oll SFAT}. UAFEH =Z Fole EAZZ) 9,023km, AHEEE 1208km, H8E ==

605kmell 2zt @3THMRTD, 2018). <Fig. 2>+ S22 7z wE H&S el ok

T2 #AE P2EQ oo A9 BIZoA 2018 7|FO 2 F wFF ol 35318m7}t HH = 71270
o|t}. 44171(91.9%)= 2T E, 2637/M(36.9%)= SA, 8/M(1.1%)= AEA oIt} FEZ(FA € I37IE=E)
7} 14,919km, AW EE7} 96,125kmE A5t EME 27} 873kmE 2+ AR &AL Y THMRTD, 2018). <Fig.
3> wEg Fxo| thE vlEs JER L Qi
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Road Type Bridge
Steel, 8, 1%

Gravel, 1208,
1%

Engineered
roads, 10836,
10%
Improved
earth, 605, 1%
H Tracks ®Paved mGravel Improved earth B Reinforced concrete B Wooden ® Steel

<Fig. 2> Road type by pavement material

<Fig. 3> Bridge by material(MRTD, 2018, revised
(MRTD, 2018, edited) ¢ ey MRTD, 2018, )

2. T2AH MEZH H HEAA

FEoA ZEEop 17| HE =2 W E /) (Ministry of Road and Transport Development, MRTD)7}
HH, 2 #efdd 7o FAs AA g 793, S2AYAYN, wsHYA YA, RUHH R FrF 9y
5 AR T

TE EEUFNDRE olgfd 27 9 HEe FAE T JOoH, 7Y EENFAES} EENEANL
AEZ FRED E2aFAHE s & $He T v, R2a5AT AHE =2 9 1% #of
[e]

=

o AFNdel 24dE g5 Ytk <Fig 4>E B =2 A 2A72E YL Sl
TZolAE 1998 d =0l =2Ro] A EHoH, 2017 =0l 7HA = E2HY A 54
SERAA- - A 9 B2 ol& 5o =R 22 9 RT3 #AE 2A5H=T UTHRoad Law, 2017).
EEME F 1089 Ea3 307le] 2R FAH Atk EEHE 52 AW 5 U o] 9low
02 w5y, 2usy 53 3 #do] ok <Fg 5>t 2% T23d HE BAZ AAS A v

Ministry of Road and
Authority Transport Development

l
—

[ms)

Public Corporation

National Road Transport
Service Center
Road and Transport
Development Center

Constitution of Mongolia (new, 1992) ‘

Civil Law (1994, 2002) ‘

Department

g
2
kS
84 Road Law(1998, 2017)

Policy and Planning
and Auditing

ko
g,
H

&

s
==
E.
<

Monitoring, Evaluation

Road Traffic Safety Law(1996, 2017) ‘

Road Transport Law (1999) ‘

Division

Normative
Inspection

Standard and
Road Use and

Investment and

Road and Transport

<Fig. 4> Road administrative organization

<Fig. 5> Road related law
(MRTD, 2018, edited) ¢
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5= =2 #d DB @2 Muzik and Sitanyiova(2013) A Aol A AA S AL o] AFlM = STulEl=
= gt TE2XA FA9] GIS 7]8Ee] DBE ERD(Entity-Relationship Diagram) 7]¥S. 2 A| A5}
o B Ao FE ol AASt 3% 5= 1A AAAY A TS o] 83tHon, 7]E9
ERD 7]%te] 295 UML(Unified Modeling Language) &2~ Tho]o] 13 o 2 W3} A TA thololL
H(ERD)ON A A A &F UML S22~ Tho|o] 171 © 2 9] 8-S O-R Mapping (Object-Relational Mapping, ORM)
AL a735tH, B AT A= Jun2013)914 AAZE HHES o] 833t 7|2 ERD 79 222 7)A
7ol Aol HaskA| ¢hokom, UML Fd|a29] ¥E Ao 7} e~ 548 1ty tgsdS Fost
AT} <Fig. 6>°4 UML S22 tholoj 1zl o2 Wy T2 folHrdS AA s vt T23e HolHu
do] 7} FeAEol ik A <Table 1>A YeRaL 9t

2 EE# 2E2 GIS VIR BEEA = X gy Iz AAEHJYG 4 ==
(PTS_NODES)$} SA|(LNS_EDGES)«= 33 =A77t4 Ao gk SAAREE x3heta ok o7]A]
LNS(Local node system)= A FHZAAE 2|v|gtl. PTS_NODES &l 2oll4 WAsh= o[l ES} o]} #&
® B E-S EVENT, EVENT_DESCRIPTION, EVENT_ENUM_VALS SollA thFa gt} o]9] o] Za54]9)
Z#) 252 BEARING_CAPACITY, ROAD_QUALITY, ROAD_MATERIAL, ROAD_MAINTENANCE 1|1l
SURFACE_PROPERTIES S #2252 £ Aed tfgt g} A2l Bad x4 AXg, F4, A7
TERS Z3 3 AJRE x3siy 9ok

class MGL_Road /

ROAD ROAD LNS_EDGES
+ ROAD_Quality_ID: char + ROAD_ID: int + id_edge: int
+ ROAD_Quality_Desc: char |1 1|+ ROAD_Criteria: int + to_id_node: int Prs_NODES
+ ROAD_AV_ID: char + from_id_node: int + id_node: int
+ ROAD_Type_ID: int + road_code: char + pt_type:int
+ ROAD_Class_ID: int 0.% 0.1 [+ |ength: float 0. 0.1 |+ pt_geom: point
SURFACE PROPERTIES + ROAD_Length: char + edge_geom: line + pt_code: char
- + ROAD_Width: char + left_lanes: int
+ id_road_surface: int 0..1 0.*| + ROAD_FI_Year: int + right_lanes: int 0.1
+ SF_Defect: int + ROAD_Imp_Company_ID: int
+ IRI_Defect: int + ROAD_Cost: money
+ RUT_Defect: int + ROAD_Nasip: char
+ SR_Defect: int + ROAD_Dam_Width: char
1 [+ ROAD_Area: char

0.* 0.1

EVENT_ENUM_VALS

BEARING_CAPACITY A P
L 1 + id_enum_val: int

+ id_bearing_capacity: int 0.* + enum_val_name: char
+ bearing_capacity: int

ROAD_MAINTENANCE 1 0
+ RM_ID: int EVENT
+ RM_AV_ID: char
0.1 + RM_Date: date 1 + id_event: int
ROAD_MATERIAL + RM_Priv_Condition: char o + from_pt_id: int
+ RM_Cost: money EVENT_DESCRIPTION + to_pt_id:int
+ ROAD_Material_ID: int + RM_Impl_Company_ID: int + start: float
+ ROAD_Material_Desc: char + RM Note: char B + id_event_type: int + end: float
+ RM_Finance_Type: char + event_type:int + lane:int
+ RM_Result: char + event_name: char 1 1 [+ value: float
+ RM_FinancedBy: int + event_value_type: int
+ RM_Maintained_Area: char

<Fig. 6> Class diagram of Mongolian(Ulaanbaatar) road DB
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<Table 1> Class description of the road DB

Class Description
ROAD Information about road
BEARING_CAPACIY Information about road bearing capacity
ROAD_MATERIAL Information about material of road structure
ROAD_QUALITY Information about road quality
ROAD_MAINTENANCE Information about road maintenance
LNS_EDGES Information about edges(road sections)
PTS_NODES Information about LNS nodes of edges
EVENT Information about events that occurred on roads
EVENT_DESCRIPTION Information about type of events
EVENT_ENUM_VALS Used when the defined event has named value type(e.g. “transverse roughness” = 1)
SURFACE_PROPERTIES Information about pavement parameters
I ¥F £23 290 37 44
1. E22SEAIAH(HMS)| HOIEZEY 24
e Ed I 2He] DB A7l ERD 7|te g AAgFHglon toly Rdde Jdudd &3 §3t
TS 1A AAAYF UML S8 2 tholo] 1 o2 etk <Fig. 7>04 WEE 2 IF2E A
sta ok Zb Fe o) ik 7hFek AW <Table 2>°1W UYE L it} web SEdEAMTA JE, =
ARE, RARE, FE, GEEAR, E2SAMwA, TE, A9, =79, =248, v, W
=9 gl rt=d<, uE, o4 9 s, S, A, ?_%%Efﬂ?‘olﬂ_ aga =22 5o F FH2E0
Zgslo] gtk 2PNz HolEnde L HTIISECTION) 2828 FH02 Az} g=

a8 v
EAJo] 9lom, ERD Rl 2 EAL vHsly #AA /NAES T4 (composition) ATJAAZ UML Sl =
troloja s Al EAISF T

2. 3= £= HI0|E{2 2o =2Z|SEAIAR(HMS) e miE

toly R e ug A= 4% 74 t3Ee FH2E st AR A
Ao A= HMSY HolE R BT rdg - o7 nP 5 FYP2EL 250
Aol teolH R F2 9 A Fo] Aot wetA F& £ doJH EP 9] LNS_EDGES(=A1 7
7h S 22= HMS®] SECTION(T-HA 1) Fef =9} th-8-¢] ¥ SECTION S 204 &g it sh9f 2
22 2d# ) o] uE PTS_NODES, EVENT, EVENT_DESCRIPTION 12 1. EVENT_ENUM_VALS &
Y ~ES SECTION 29 & ZF2~7} =Stk SURFACE_PROPERTIES(=H<4A)E# 2~ HMSY
PAVE(=2 X7 S8 29 E53}(specialization) S =2 XA = SATh
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class RoadDB

BRDG_COD
+ str_cod: char SR + sir_cod: char
+ mco: char + sir_cod: char + mco: char
+ hcode: char + dwg_file: char + str_len: int
. |+ tocat: char + dwg_name: char + car_width: int
! 0" |+ sr_kind: char 1 0.* |+ dwg_type: char | 0.* 1 |+ walk_width: int
+ str_name: char + rem: char + shoo_width: int
+ dwg_name: char + height: int
+ up_down: char + sidewall: char
+ sect: char + drainage: char
+ sect_km: int + light: char
+  str_level: char DEFENCE + end_day: char
0." _— road_kind: char + rem: char

road_name: char ;ect,kmhnm
st_name: char no: char
g ed_name: char eqp_len: int

eqp_met: char
up_down: char
eqp_kind: char
rem: char

road_day: char
0.* real_len: int

com_len: int

not_len: int 0."
rem: char

+ road_no: char
+ road_name: char + post_id: char

+ up_down: char
+ acc_len: int

+ in_len: int

+ target_desc: char

I

1
be: char
road_len: int

o]

porge=—— 0.0 SECTION d_len: int
LANDUSE 1 . locat: char
pave_len: int + sect: char 0. left t
no: in
pave_type: char dwg_name: char + hcode: char "
rigth_no: int
work_id: char locat: char N + st_name: char d_date: char
rem: char sec_adrs char | 0 1 en

4 |+ ed_name: char

purpose: char + st_km: int

in_area: int + S_p_km:int

out_area: int + ed_km:int

per_area: int + ed_p_km: int 1

rem: char

owner: char + sect_ien:int REACHT
= pemit_no: char 1 |+ rem:char 0% 4 sect_km: int
sect_km: int rem: char + sect_year: char 1 0.* + st_no: char
sir\’o char + road_mid: int
sb_file: char + sep_wid: int
up_down: char + sh_I_wid: int
_kind: char 1 + s_hit:int + sh_r_wid: int
sb_code: char. + dp_len:int + ft_l_wid: int
s_type: char + dop:int + f_r_wid: int
inst_day: char + rem: char + road_len: int
rem: char + brdg_len: int
sb_no: char + tunl_len: int
o~ o + bay_len: int
.. + sum_len: int
+ dsgdate: char + rem: char
+ s point: char
0.r + e_point: char + sect_km: int
0. + impopass: char + st_no: char
+ length: int + sid_kind: char
500_DWG + perslength: int + eqp_len:int BOXPIPE
= +  mixiength: int + high: int XPOINT
+ sect_km: int + ntrilength: int + width: int + sect kil
+ dwg_len: int + paved: int + method: char + stour_km: int *+ dnoidigh
+ dwg_name: char + kanga: int + up_down: char + ed_cur_km: int + box KndagEy
+ con_name: char + langb: int + rem: char * b char *+ eap_metigi
+ locat: char + chula:int *+ ecldey + eap_metlSgiy
+ str_cod: char + chulab: int + ip_no: char + eally
+ div_road_no: char + moka: int + laidi + szedip
+  div_dwg: char + mokb: int il + horliol
+ tm_xint + road_len: int + la3ipy + veriiy
+ tm_y:int 1 0.% [+ tunnelinfo: int + rint + len:int
+ dwg_x:int + tunnellenth: int + tint + nallding
+ dwg_y:int + nationarea: int + clint + nallcli
+ bypass char + priv_area: int + dhint + dipt:int
+ rem: char + paysect: char *+ wid:int + lie_rint
+ paylegth: int + rem: char - remicEy

<Fig. 7> Core classes of HMS

E3 ROAD(=Z) 2= HMSS MROAD S 204 dds e S48 a2 Rddsg o
o]of uﬂr% BEARING_CAPACITY, ROAD_QUALITY, ROAD_MATERIAL 12]3l ROAD_MAINTENANCE &
PAES MROAD 820 A3 Fej27h H90th T2y o213 BEARING_CAPACITY ROAD_QUALITY,
ROAD_MATERIAL, ROAD_MAINTENANCE 59| Se 252 & 9] £3a2 A 2=5l(PMS)9| o] E
B HER HEVF 49T Ao ARHG

olejell TFe ERF 20k A Ado] fl= T ER HolH I FEAAFLMCO),
Z(ROAD_MCO), =41 H(ROAD_CODE), ] =% (500_DWG), =2Z 4141 13 (XPOINT), %%%LHH(SLOPE),
A AZREALNTH), 54 3! 7}= 8 4(DEFENCE), 1 %(BRDG_COD), &7 B Wl<=¥(BOXPIPE), Z-7-(SIDE),
X FHSB_LOCT), A& E(POSTID), T+ZEEH(STR_DWG), EZZ(MROAD) 18|31 EEEZHPAVE) 59
T 2R2S0] A T ZEIFU 2 AHAY AL YAT E2ER V)R ARE 238t glo] A&

7Fed AL ARET HETYPOST)H =24 -8(LANDUSE) F¥250] 48 7Hee slo, dA9
ER@ A} HE td AEe £40] a7Hn.
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<Table 2> Class description of HMS

Class Description
MCO Information about road management office
ROAD_MCO Information about route code for road register
ROAD_CODE Information about road code for road register
SECTION Section information for road register
500_DWG Information about unit drawing for road register
XPOINT Information about road centerline intersection point
SLOPE Information about longitudinal slope
REALNTH Information about road real length
POST Roadsite information
LANDUSE Information about road occupation
TUNNEL Information about tunnel
DEFENCE Information about protective wall and guardrail
BRDG_COD Information about bridge
BOXPIPE Information about culvert and drainage
SIDE Information about road ditch
SB_LOCT Information about road sign
POSTID Information about kilometer post
STR_DWG Structure drawing
MROAD Road register information
PAVE Information about road pavement

HMSS) o2 FolH FUsh ENATUNNEL) Fe2:9) % 229 954 3ol & 2 4 910
W, A2k HolElmdol A AU <Fig. 814 BT £ wd s|yre] BEE AEE B2 <
Zeh fAB HolERES ANST Atk B4 HYOR Hof gt FULES HMSY FTo 8o 7
53 7o FUagoln, 54 vige] FYASE dold U BT B2 FeaSold). T B2
A B2 Azg FEA B AN AN 22 e dolHRug oz sy Y E

£ FEHA0 B8] 7F5E Ao BuEn,

B AN obAoke] A= F H2o) BEAMo] B o] TiA T gl L BhYOE B2 Qlx
2 #elo] Bag Azw 75 V127 B B HoHRU S HRAMIEAT LA 7
TAZMGEDS HIRZRE SRR AN, SN BA £2 §A247] 233 2
Bt AAROE fABY HA BT YE 4Polr], 43 £ fAB RIS At myshe
=A BasT, BT fmw IS SR gelol $Uss £ AR

%4 oo
lo
N

=0l A8t 5 EE‘%M QEHH%% W= FA R 182 STtk &5t °ﬂ T8 Zi-‘li
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3| CZ1 =[Ke) - 2 inikey
st= T2ae| 2o JHES Mo st o
class MGL_RoadDB /
POSTID
BRDG_COD PO
+ post_id: char y
Mco + o cod- ol + + st N E e + bc: char
N - |- meorne o |+ + sdp_len:int [2)-¢ i + road_len: int
T meolcisy 1 LR M 1 + dwg_name: char + dop:int + acc_lon:int + d_len:int
N na%e'char + locatlren + dwg_type: char + rem: char M '"—'e“’;“t> N + locat: char
: + ar kindjaan + rem: char - target_desc: char + left_no: int
'Y L Arnamelm 0. + figth_no: int
+ dwg_name: char + d_dateighey
+ up_down: char + rem:chel
+ sect: char ROAD_CODE
N !
sect_lep St + road_kind: char
0.+ + str_level: char
+ road_name: char
+ st_name: char DEFENCE
ROAD_MCO®- + ed_name: char pp—
+ road_no: char 4 0.* : road_dayii st_no: char
+ road_name: char real_len: int eqp_len: int
+ com_len: int -
0 + not_len: int
1 1 + rem: char
0.*
PAVE 1 REALNTH
+ sect_km: int N
+ pave_len: int 0. SECTION N
+ pave_type: char
v e * st N
s LANDUSE + hcode: char +
+ rem: char 1
| |t snameichar +
+ dwg_namesEhE] + ed_name: char e + sh_r
1 Io::at,(;:harh 0.* + st_km:int + ft_I_wid:int
sec_adrs: char . i
el + 1 + soct kit + f_r_wid: int
i + + st_no: char + road_len: int
+ in_area: int N i + brdg_len: int
T ooRrS + sid_kind: char g_len: in
A + sect_len: int + eqp_len:int + tunl_len: int
+ perare=dil 1 |+ rem:char 1 + high: int + bay_len:int
SURFACE_PROPERTIES pglbs G + sect_year: char +  width: int + sumZleniiy
+ permit_no: char i + o
- ; + method: char rem: char
+ id_road_surface: int + rem: char + up_down: char
+ SF_Defect: int N ,epr;. e
+ IRI_Defect: int 1 ;
+ RUT_Defect: int
+ SR_Defect: int
BOXPIPE
+  sect_km: int
XPOINT + st_no: char
+ box_kind: char
SB_LocT LNS_EDGES + st_cur_km: int + eqp_met: char
+ ed_cur_km: int + eqp_met1: char
+ sect_km: int MROAD + id_edge: int + + earint
+ st_no: char + to_id_node: int + +
+ sb_file: char + dsgdate: char + from_id_node: int + +
+ up_down: char *+ s pointiche] + road_code: char + +
+ sb_kind: char + e_point: char + length: float + +
+ sb_code: char + impopass: char + edge_geom: line + +
+ sb_type: char + length:int + left_lanes: int + +
+ inst_day: char + perslengtiiie + right_lanes: int + +
PR—— . + mixlength: int = 4 .
. o nolln + ntrflength: int N . .
= + pave9:int ° 4
0." + langa:int + rem: char
+ kangb: int :
+ chula:int
+ chulab: int 0.1
0.* + moka: int
+ mokb: int EVENT EVENT_DESCRIPTION
P e + road_len: int PTS_NODES el Pr———
+ tunnelinfo: int P + fom il L _type:
+ sect_km: int 1 + |+ tunnellenth: int N "—:‘0 ?-_"“ o1 o |+ to.primlme s 4 + event_type: |.nt
+ dwg_len: int + nationarea: int N P(-VPe‘ 1N A |y ard. + event_name: char
+ dwg_name: char + priv_area: int N P(—gj;’:’c‘:‘:'r” + endifim +_event_value_type: int
+ con_name: char + paysect: char P 5 + lane: int
+ locat: char + paylegth: int + value: float !
+ str_cod: char
+ div_road_no: char
+ div_dwg: char
+ tm_x:int
+ tmogAien ROAD_MATERIAL 1
+ dwg_x:int + ROAD_Material_ID: int
: gwg,yvlnr: + ROAD_Material_Desc: char EVENT_ENUM_VALS
ypass: char
+ rem: char 0.1 + id_enum_val:int
+ enum_val_name: char
ROAD
+ ROADID: int 0. ROAD_MAINTENANCE
BEARING_CAPACITY + ROAD_Criteria: int + RM_ID: int
+ ROAD_AV_ID: char + RM_AV_ID: char
+ id_bearing_capacity: int 1 |+ ROAD_Type_iD:int + RM_Date: date
+ bearing_capacity: int 1 + ROAD_Class_ID: int + RM_Priv_Condition: char
+ ROAD_Length: char + RM_Cost: money
+ ROAD_Width: char + RM_Impl_Company_ID: int
+ ROAD_FI_Year: int + RM_Note: char
+ ROAD_Imp_Company_ID:int} ; | 0.* [+ RM_Finance_Type: char
ROAD_QUALITY + ROAD7C05$: money + RM_Result: char
- + ROAD_Nasip: char + RM_FinancedBy: int
+ ROAD_Quality_ID: char 1 1 |+ ROAD_Dam_Width: char + RM_Maintained_Area: char|
+ ROAD_Quality_Desc: char + ROAD_Area: char — —-

<Fig. 8> Proposed data model for the Mongolian road infrastructure management
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