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ABSTRACT

PURPOSES : This study is to analyze different vehicle load effects for a bridge design of South and North Korea in order to prepare a
common design specification and to secure the safety of transportation when the highway bridges of South and North Korea use together.

METHODS : Based on the literature review, this study considers vehicle load effects by comparing different characteristics of the standard
vehicle and other differences of the bridge design specification between South and North Korea. And structural modeling of three-span
continuous PSC Beam Bridge are analyzed and the bridge capacity according different vehicle loads of South and North Korea is evaluated.

RESULTS : The result of this study indicates that the bridge capacity and the design vehicle weight of North Korea are smaller than the
bridge capacity and the design vehicle weight of South Korea. Also this study demonstrates that the design vehicle array and other
characteristics of North Korea are very different than the design vehicle array and other characteristics of South Korea.

CONCLUSIONS : It is expected that the outcomes of this study can be useful in the set-up of South-North Bridge Specification because

similar previous studies are rarely found.
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Table 1. Bridge Classification and Standard Vehicle
Load of South Korea

Bridge Classification DB Load KL Load
1 DB-24 KL-510
2 DB-18 KL-510%0.75
3 DB-13.5 KL-510X0.75X0.75
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Table 2. Road, Bridge and Vehicle Load
Classification of North Korea

Road Lane Width (m) Bridge | Vehicle Load
Classification|| ane Width|No. of Lane [Classification| Classification
1 3.75 |2 and over Truck
Luggage
2 35 2 Load-30
Special Luggage
3 35 2 Load—-80
4 2.75 2 Truck
Luggage
5 2.5 1 and over Il Load—22
Special Luggage
6 2.5 1 Load—-60
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Table 3. Summary of Design Vehicle Load Changes in South and North Korea

South Korea

North Korea

~ 1962 | D-Load (two axle truck) Design Code of Road Bridges (1926)
N - Vehicle Load : Class.1(120kN), Class.2(80kN),
1999, 12 Class.3(60kN),
1962, 05| D718 / 135/ 9 (two axle truck) " “| Design Standard Code of Steel Road Bridges (1936)
’ DB-18 / 13.5 (semi-trailer : the first mention) - Vehicle Load : Class.1(130kN), Class.2(90kN)
D-Load (deleted from the specification)
1977. 12| D-24 / 18 / 13.5 (only semi-trailer; D—24 : the first
mention) Truck Luggage Load-30 / 22 / 15 (two axle truck)
1999.12 )
KL-510 (four axle semi-trailer : the first mention) — Standard and Special Luggage Loads
2012, 01| use KL-510 with DB-Load (~ 2014.12),
2015, 01~ : only KL-510
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Table 4. Summary of Design Vehicle Loads Before 1960

(Unit : KN)
Road | Design Code of Road |Design Standard Code of
Classifi Bridges (1926) Steel Road Bridges (1936)
cation|  poad  |Vehicle|Roller| Road  |Vehicle| Roller
Wide Urban
Urban Road,
1 Road 120 | 140 National 130 | 170
Highway
Local State
5 N‘atlonal 80 10 Road, 92 140
Highway Narrow
Urban Road
Local State
3 Road 60 80
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Table 5. Design Standard Vehicles according to
the Road Classification

Road Classification Design Standard Vehicles

Highway, Arterial Highway Semi—Trailer

Local Distribution Road,
Gathering and Distribution
Road

Semi—Trailer or Full-Size Car

Full=Size Car or Small-Size

Local Roads (Passenger) Car

DB-3l5(Highway Semi-trailer® &<l Doro
Ban-truck, =2 JIE®)2 n|sro| A 25| F33t=
A8} "AASHTO(1945) ol A &3 25 H-sF5-(H-
15-44, H-20-44: Highway load)?} 3% HS-31%
(HS-15-44, HS20—-44; Highway Semi- trailer) %
HS-3}59 EEAlS 283 AAREEY 3550
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DB-13.5%t}, 19779 =204 71% WA Al 242t
T A AAAF Fo st A= wek FkA

Zof 3t &A1 S Zetste] DB-18% DB-13.5(DB-18
X 3/4) ZjolutZ AF3FE DB-24(DB-18x4/3)& =9
ST,

e o] w3 @rle] Aekat wEe, wake] A

40 |nternational Journal of Highway Engineering - Vol.15 No.1



Table 6. Summary of Bridge Design Vehicles in South Korea

Characteristics of Design Standard Vehicles
) . ) Breadth of
Kind of Design Standard Vehicles Load |Total Weight|Front wheel|Middle wheellRear wheel|Wheel Base| 5 Truck
Class. (kN) Weight(kN) | Weight(kN) [Weight (kN)|  (m)
D-18 180 36 - 144
O O :n i | two ~
D [omi s o s | o7 10 D-135| 135 27 108 42 06[18(06
S D-9 90 18 - 72
20m 1962, 12 DB-24 432 48 192 192
o} three (1977.12 4.2
DB |oais_3aw - e yaisi iz emsinis > |DB-18 324 36 144 144 42 | ~ 106|18|06
= o o axle | only use) 90
R ~  |DB-135| 243 27 108 108 '
ey w192k KL-510, 510 48 135 | 135 | 192 |3.6/1.2|76
e 2012. 01
KL four | (2015.01, | e | oad Effect of the Bridge Class. 2 = KL-510X0.75 06l18l06
__|axleonly use)| |ive Load Effect of the Bridge Class. 3 = KL-510X0.75X0.75
| [P 08 | (here, KL-510 : Live Load of the Bridge Class. 1)
o oo 0 0.6m
(1 tonf = 10kN)
3t A o A AUE 53] HhYskA] SLakar §lof Ajstol| w2 Lt A AE A-E3iT)
A, 1990t 2HE U] Aol Y= gets Edlo Table 7. Live Load Reduction Factor of Multi L
- aple /. Live LOa eauction ractor o ultl Lane
gt A7F RS 1 3 TR XA A A A
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. - _ 1 1.0
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Table 8. Array of Bridge Design Vehicles in
North Korea(1953)

v4mv 8m ¢4m¢4m¢4m¢ 8m 4m¢
Truck Array oy sy || domay e
Q=0 ()
3P 7P 3.5P 9.5P 3P 7P 3P 7P
Load Wheel Weight (kN)
Class.  |Front| Rear |[Front| Rear [Front| Rear |Front| Rear
Tuck Luggage| o | o1 | 455(1235| 39 | 91 | 39 | o
Load-13
Truck Luggage| 5y | 70 | 35 | 95 | 30 | 70 | 30 | 70
Load-10
Truck Luggage) o) | 56 | og | 75 | 24 | 56 | 24 | 56
Load-8

-H15H Az 41

rar
Hi
H'|
Hu
o
ol



Zd% UAF 710 ARE-SHA AFEAt sk AshEAgl
F 1 Asteb= g 71Abek s 483 Abs
A} tﬂ‘ﬁﬁ}wé A5kt o] A2 Fig. 13} 2ol uj=t
9] ‘AASHTO(1931) Standard Specifications 1st
Edition’ ¢] 34413} o] 2 7|27 Que] T-5}%
(Fig. 2)ol AT A2 HdHT, 2y AFHe=
AARZEYY S} 2xHAZE AEd 539 &
=2t ok 130kNTF F5AF 169kN-2 v]=11} Y29
150kNZ 200kNEL} tha 7hHe Ao Uepto
FEAR) AR hETHA FEoA e MR A O 4m

2 ol 4 o]} b= 2 & 4 Ugiek

OPN ok

(

+ 14" + 30° + 14° + 30" + 14° + 30" + 14" +

| 15Ton | 20 Ton | 15Ton 15 Ton

9 ¢_Q ¢_Q 0 0

6000 Ib 24000 Ib 8000 Ib 32000 Ib 6000 Ib 24000 Ib 6000 Ib 24000 Ib

Fig. 1 H-20-35 Truck Train (AASHTO)

1 4m 2m 7m 1 4m 2m 7m | 1m 4m  2m
3/4 T-20 T-20 ( 3/4 T-20
3 tonf 12 tonf 4 tonf 16 tonf 3 tonf 12 tonf

Fig. 2 T-20 Truck (Japan)
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North Korea(1999)
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Table 10. Truck Array of Design Vehicle Loads in

Load Class. Truck Array Bridge Class.
LTI’UCK 6m 1m 6 m Gnlem Lm 6m Lm 6m Bridge Class,
uggage | o5 v bw v g |
Load-30 0160 60160 6012010 60160 60 160 M
TrUCK ,6m_12m 6m 12m  6ml6m 12m 6m  12m 6m .
Luggage |90 o0 000 ‘o0 00 Bridge Class.
Load—22 w1 om 0w o o™ I
TrUCk .6m' 12m ‘Gm' 12m Aém}.ﬂtn 12m Aﬁm. 12m 'Gm_ .
Bridge Class.
Luggage | 90 99 999 99 09 098 ees
Load_15 30 80 30 80 30 6060 30 80 30 80 “ ” and below
Special [ a=sowm | | | | Heavy tow
op 5ayursRa Ty y S vy —" v
uggage todm ot |fruck, Bridge
9
Load-80 5m 2.6m Class. |
. Caterpillar
Special | | |
Lu‘;gage ® 0 0 0 Il [l tactor
Load—-60 2°°k:"122‘:3k1N2i?‘1k:‘n;2°°kN o 27 ogh Bridge Class.
2m 120k 1. 7m |

Table 9. Summary of Bridge Design Vehicles in North Korea (1999)

Characteristics of Design Vehicles
. ) . Breadth of
Kind of Design Vehicles Load |, .-\ Total Weight[Front wheelMiddle wheel Rear wheel (Wheel Base| 5 Tryck
Class. (kN)  |Weight (kN)| Weight (kN) [Weight (kN)|  (m)
Heavy
Tk | 1o | 300 60 120 120 | 6 |16
Luggage
Heavy Loag-30/Standard 5, 60 - 160 6
Truck
Truck
Standard (thl’ee 1999 Heavy
Truck | 'O 0, | ey, | axie) | 12 | Truck | Truck 220 40 90 90 6 |16
Luggage| *™ " 31_5;“2;an o % & | (only |Luggage 0.5/1.8/0.5
Load [ e 18m12m 18m|Standard| use) |Load-22 Standard 160 40 _ 120 6
000 Truck | ~ Truck
(two
Heavy
axle) Truck | Truck 150 30 60 60 6 |16
Luggage
Loag-15/Standard] 4y 30 - 80 6
Truck
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Table 11. Live Loads according to the Bridge Classification

South Korea North Korea

Brid
Crllafse DB-Load| KL=510 [Truck Luggage Load (1999)
(1977) (2012) Heavy Standard
Load | DB-24 | KL-510 |[Truck Luggage Load—-30
| Total
Weight 432 510 300 220
(kN)
Load | DB-18 ||jve Load |Truck Luggage Load—22
I Total Effect
Weight | 324 | (KL=510% 220 160
(kN) 0.75)
Load | DB-13.5||jve Load
M Total Effect (KL— _
Weight | 243 510X
(kN) 0.75x0.75)
Longitudinal| One Vehicle of

Truck Array

Load each Lane
5. &5 Edsiz0 mE &ots Het HluEA
5.1. &5 HdARZEE™ 515 FeH|w

wwko] AAs AA2AT ARz wel oheket
A3} i 5 glont 2 Apdie gagte) 1E
B2 golg Afolo] mel waeh JFNL vl
o, Etol A QAo R ALgeT Qi BT A
AAY 5& Tstel Sastn uigAsiAo L A4
EoolA AdE Erwl] A dAEEE ST 5
7] ol EitolA HEAor ARgsta Qe

PSC Beam 1519} AlEE 3l Hlushict, =%
AAREEY 502 DB-24 9 DB-18(1977),
KL-510(2012) 223l A-5AH-30 3H5(1999) 22
22 A7l AAIRE Ashg el whet Aetekgla
71 8Fe] Al 2712 Table 129} Zth,

Bridge Class. 1
Type: Three Span
Continuous PSC
Beam Bridge
Length : 3@30.0m=90.0m
Breadth:12.15m
Dead Loads
— Asphalt : 23kN/m?
— Concrete : 25kN/m?
Concrete Strength
— PSC Beam :
fox = 40MPa
— Slab&Cross Beam :
fo = 27MPa

250

270

I.NESOO’L, 503‘+ 2,000’H

14,070

6,000

F?,SOO .“

9,000

y y

Fig. 3 Bridge Dimensions and Analysis Conditions

Table 12. Characteristic Values according to the
Load Classification

One Vehicle
Load . ] Impact |Reduction Factor of
Class. |Total Weight| Weight |coeffiient Multi Lane
(kN) Ratio(%)
Lane 1~2 1.0
DB-24 432 100 0.214 | Lane 3 0.9
Lane 4 0.75
Lane 1 1.0
KL-510 510 118.1 0.25 | Lane 2 0.9
Lane 3 0.8
Truck (Hi(;?/ ) | 694 Lanel] 10
Luggage y 0.3 Lane 2 1.0
Load-30 220 50.9
oa (Standard) . Lane 3 0.85
Lane 1 1.0
DB-18 324 75 0.214 | Lane 2 0.9
Lane 3 0.75

BeamL(3@30=90m)¢l| thato],
Sz=a9 mfoltkA(Civil Ver,
2012)& A}-g-3}o] :rlgs a3 & 3§45t Fig.
59 Fig. 6& 212 A detsd (g - LuiESs U4
Bl glom, B ok SollA Y- FRAELS
DB-24 shsollAl Ykt T3t ghA e 2 A Holl 7]
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