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Road Drainage Facility Design Methods apply on the Hydraulic and
Hydrologic Analysis
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Abstract

Due to the calculation difficulty on the hydraulic and hydrologic analysis for road drainage facilities
design, these analysis techniques are not applicable. This study’s result are development of minutely
rainfall-intensity equation suitable for road drainage area, verification of rainfall-runoff model joining
kinematic wave theory for road drainage area, computational model based GUI for road surface drainage
facilities spacing and culvert’'s size decision and various road drainage channel design. Applicable test on
the developed model is proceed, result that in case of road surface dranage facilities spacing is narrower
6~65% than present spacing calculation method, in other case of road cross dranage facilities size is
bigger 6~140% than present size decision method.

Keywords : kinematic wave model, minutely rainfall intensity equation, varied flow analysis, road surface

drainage facility, road cross drainage facility
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o} wyfg=e] F7he BXE EAS 133k Random Japanese, Semi-Log FHE 83} o (04,
Cascade 285 12 &9 292571 fle A3 Al 2000), AR5l g Aleke] A ekl A
2 AR A8st 17 &9 AARE LS FAEA 0 S Blagt W8-S Table 29} 2t}
i, o]& A NEAste] Be AeAEAS FES S AT mEe AR flske] W A
H, AAE mEE 99 A9 EAS o] 8ste] Al 52 (Table 3) A9 A-9-AEAIRE 102 ©]&ke] I-D-F
gk 74 s Fskth WARE Fesklar, tEAoR Ae A3 e
] A FEle A A L AN [-D-F @A 424 Fig. 29} 2T E3| S, 2010).
Gt o 2 ARg-She A4 F21Q1 Talbot, Sherman,
Table 2. Rainfall-Intensity Equation for Seoul Observatory
Type Minutely Rainfall-Intensity Eqgaution Hourly Rainfall-Intensity Eqaution
1.141 153.074
Talbot = oo = it
Sherman I= 56;—;5%7 [= 1?347227316
_228.123 _ 153.0746
Japanese T Vt-059 T Vi+144.5254
Semi-Log [=540.755+ (—685.149) < Log(t) [=153.0746 4 144.5254 X Log(t)
Table 3. Minutely Rainfall-Intensity Observatory in South Korea
No. || vl | s | VIR TNERE R o iy et | s TR TRUSE S
1 &x 7134 90 | 336894 | 528699 | 18.0 | 95 | & |=EsSS| 31700 | 225066 | 287883 | 80.0
2 | U 7134 100 | 355067 | 466400 | 843.0 | 96 | =S4t [=ESIYHF| 32380 | 178562 | 301905 | 30.0
3| & 71374 101 | 264626 | 489145 | 77.0 | 97 | &5 |[=ESYHF| 33510 | 211367 | 329929 | 17.5
4 & 7174 105 | 366592 | 473793 | 26.0 | 98 | At |[FESIYHF-| 33580 | 210666 | 345260 | 80.0
5 A& 71747 108 | 196904 | 452122 | 86.0 |99 | WL |=rES|SE| 33750 | 221737 | 322526 | 80.0
6 Q1 7137 112 | 166708 | 441784 | 689 [100| WH |=E3YHF| 34350 | 226768 | 362724 | 60.0
7 o5 7137 114 | 283826 | 426582 | 240.0 [101| 7F |=E3YH-| 34550 | 251608 | 342051 | 130.0
8 T4 71374 119 | 198616 | 418918 | 36.9 |102| 533 |=E3NUH-| 34650 | 252436 | 364822 | 70.0
9 AVt 7134 129 | 154751 | 364035 | 19.7 [103| ZH |[HEsIGF| 34850 | 240595 | 374308 | 80.0
10 | A+ 71374 131 | 239342 | 348768 | 57.0 |104| 7 |[=E3IYHF-| 35050 | 233169 | 336523 | 40.0
11| g 71’374 133 | 233325 | 319080 | 68.0 |105| QW [=ESIYHF-| 36450 | 259165 | 321803 | 80.0
12 | 34 71’374 135 | 289334 | 302609 | 2459 |106| Z4t |=ESIYH-| 36650 | 271217 | 316441 | 120.0
13 | 3} 71744 201 | 151134 | 467381 | 46.4 |107| A |=ES|UE-| 37550 | 286123 | 316178 | 248.0
14| <44 7147 | 202 | 243656 | 443048 | 49.0 |108| ¥ |=ESIUE-| 63900 | 195051 | 397657 | 20.0
15| <A 7174 203 | 242832 | 418130 | 75.0 [109| Zd% |=rEsidy-| 68500 | 213126 | 383140 | 20.0
16 | <A 71374 211 | 302354 | 506996 | 199.0 [110| <M |=rEsd-| 69000 | 224746 | 389637 | 40.0
17 | &+ 71374 212 | 277590 | 464941 | 141.0 |111| 3t |=ESIE-| 69500 | 227457 | 407436 | 140.0
18 | H2 71744 226 | 265711 | 332110 | 170.0 [112| oAb |=rEsds-| 73500 | 181830 | 354212 | 50.0
19 | H& 71374 235 | 160187 | 314136 | 33.0 [113| ¥4 |=EsIYF| 79700 | 169252 | 344350 | 30.0
20 | o 71734 236 | 192821 | 307963 | 16.0 |114| ®¥Hdl |=ES|YH-|133000| 187932 | 423382 | 22.0
A5 AT 20124 4)] 421



21 | A | 71 | 238 | 243301 | 289569 | 171.0 |115| WHd2 |=ESIUY-|136000| 189359 | 427678 | 58.0
22 | g |ZESIUS-|10680| 220044 | 476003 | 170.0 [116| =3+ | 7143 | 138 |129°24' | 36°02" | 25
23 | AE |FEIWL(12100| 174885 | 457050 | 20.0 |117| =3k | 7133 | 140 |126°42' | 35°59" | 26.3
24 | = |FEIG(12250| 189932 | 443705 | 350 |118| ©it= | 713 | 143 |128°37' | 35°53' | 57.8
25 | orF |ZES|RN|12350| 191376 | 433628 | 27.0 (119 AF | 7 | 146 |127°09' | 35°49’ | 51.2
26 | @W  |ZESUN(12450| 194805 | 427287 | 400 [120] &4F | 7 | 152 |129°197 | 35°33' | 315
27 | oA |ZFES UL (12650| 204092 | 471265 | 42.0 |121| 35 | 713 | 156 |126°53' | 35°10° | 70.3
28 | YA |FESI(12900| 204401 | 432345 | 400 [122| Ak | 7P | 159 | 129°027 | 35°06° | 69.2
29 | A9 |ZESNG(13300| 213334 | 460845 | 31.0 |123 [B9(EH| 7P | 162 | 128°26 | 34°517 | 25.0
30 [WE(A) | ZESNG (13350 218531 | 476539 | 110.0 |124| 2% | 7143 | 165 |126°23" | 34°47' | 534
31 | 5 |ZESG(13400| 218513 | 459193 | 60.0 [125| o4 | 713 | 168 |127°44" | 34°44’ | 67
32 | Y | ZESUN-|13650| 224889 | 447297 | 200 [126] FF | 7P | 192 |128°06' | 35°12' | 215
33 [FebAd | ZEs 9t 13750 216303 | 441886 | 20.0 [127| <t | 71 | 243 |126°42' | 35°43" | 7.0
34 | 7t |FESUE(13800| 223227 | 433847 | 60.0 [128| A | ZPA | 244 |127°17' | 35°37' | 244.0
35 | 2E  |FESU(13830) 222052 | 426013 | 200 [129| AL | 7P | 245 |126°53' | 35°34" | 405
36 | ¥ |ZESUN|13870| 256853 | 517444 | 200 [130] ¢ | 7 | 247 | 127°25' | 35°25' | 115.0
37 | 8¢ |FESUE(13910| 216516 | 414680 | 87.0 [131| <=3 71 | 256 | 127°29' | 34°56° | 74.0
38 | 23t |FESUN|13950| 221755 | 411303 | 150.0 [132] A& | 713 | 260 |126°55' | 34°41’ | 40.0
39 | HE |IESU(14150| 234885 | 467851 | 36.0 |133| ald | 71 | 261 |126°34" | 34°33" | 22.1
40 | BbA | FES|OHE (14200 231064 | 479543 | 117.0 [134| =& | 71 | 262 |127°18 | 34°36" | 324
41 | A | ZFES|OHE(14400| 259082 | 465901 | 130.0 [135| 2k | 71 | 288 |128°45' | 35°29° | 125
42 | &3 |FESHT (14500 280192 | 467485 | 204.0 [136| AFd | 715 | 289 |127°53' | 35°25' | 141.8
43 | A | SR 14650| 304524 | 468577 | 320.0 [137| &8 | 71 | 295 |127°52 | 34°47' | 49.8
44 | FE2 |FESOH(14680| 289570 | 485586 | 206.0 [138| A |FHEsIUE| 20350 | 127°04" | 35°24’ | 180.0
45 | 7VH(7) | FES 9 14800| 245538 | 481111 | 60.0 [139| AR} |=EsidE-| 20600 | 128°53" | 35°35" | 200.0
46 | 3 |FESGH(15010| 258924 | 480481 | 73.0 [140| it |FESIUE-| 20900 | 128°32" | 35°27' | 45.0
47 | FF  |AIEAH 15100( 277383 | 502808 | 210.0 | 141 | A2t [SFESIAE| 21630 | 127°48' | 35°21" | 340.0
48 | B |FESUE|15150| 294757 | 496839 | 250.0 |142| AAF  |[SESIUE| 22400 | 127°41" | 35°41" | 450.0
49 | olAl [ALEEAH15280| 300421 | 504375 | 220.0 [143| Hd | FEsHUE-| 22650 | 128°27" | 35°31' | 40.0
50 | &g |5ALEAH15350| 317375 | 494519 | 320.0 [144| 2N |FEsjEE-| 22700 | 128°19' | 35°28" | 100.0
51 | 3= |FAIEAH 15380 321504 | 474909 | 620.0 |145| =3 |SEsfUER-| 23650 | 128°16' | 35°43' | 60.0
52 | |l |[SESUE|15460| 316333 | 522206 | 380.0 |146| okZ |SrESiUE-| 23700 | 128°10" | 35°49' | 100.0
53 | &2 |FALEAN15470| 316418 | 522251 | 340.0 [147| A1 |=EsiUH| 24130 | 128°37" | 35°47' | 110.0
54 | A3} |FALEAF15490| 306259 | 526594 | 330.0 [148| A1 |FESHUE-| 24270 | 128°49" | 35°49’ | 70.0
55 | AR |FESIGHE(15550| 245511 | 507511 | 260.0 [149| Al# |=EsiUs:| 24350 | 128°47" | 36°02’ | 120.0
56 | 3 |ZESOE (15600 261949 | 511619 | 154.0 [150| =3 |FEsHUH-| 24460 | 129°06" | 36°09" | 214.0
57 | A |[ZESGH-(15650| 288691 | 372225 | 420.0 [151| of¥ |=EsiUE:| 24700 | 128°23" | 35°59" | 20.0
58 | skd9 |SEa|U|15700( 268548 | 512911 | 180.0 |152| = |SFESIUY-| 24900 | 128°30" | 36°07" | 40.0
59 | MR |SES|U|15800( 282516 | 523439 | 350.0 |153| A |SESIUN| 25200 | 128°06' | 36°06' | 160.0
60 | ok |SES|UN|16080( 243269 | 442790 | 31.0 |154| AE |SESIUY| 25250 | 128°017 | 36°58’ | 58.0
61 | AL |FEUE-|16150| 262747 | 450638 | 110.0 [155| F-3H |=EshUE:| 25300 | 127°57" | 35°59" | 200.0
62 | ol |FES|HT|16350| 239228 | 419552 | 63.0 [156| <Ml |FESHUR-| 25550 | 128°26' | 36°23' | 50.0
63 | o) |FTESE(16450| 257383 | 421676 | 450 |[157| o9 |FESHUYHE-| 25650 | 128°34" | 36°14’ | 100.0
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64 | A= | FESIGE-|16530] 253925 | 392685 | 100.0 [158| <A |=rEs|SE-| 26180 | 128°04’ | 36°29' | 140.0
65 | A |FESIGE-|16550] 246806 | 405027 | 100.0 [159| A= |=ESISE-| 26350 | 128°09' | 36°25" | 60.0
66 | 7F | =ESIUE-|16660| 274325 | 429224 | 70.0 |160| Y |HESUH-| 26760 | 128°00' | 36°35 | 60.0
67 | A |FESGE|16830] 287050 | 443792 | 130.0 [161| =1 |=rEILF| 27080 | 128°19' | 36°46' | 340.0
68 | Y |FESGE|16880] 301521 | 454095 | 85.0 [162| AE |FESILE| 27650 | 128°22' | 36°31" | 50.0
69 | WA |FEIUYF-|16910| 266551 | 411992 | 80.0 [163| IA1 |=ESIAH-| 27900 | 128°39' | 36°28’ | 190.0
70 | AR | SES|-{17110] 288691 | 372225 | 180.0 [164| <Fs |=ESIUE-| 27950 | 128°48' | 36°31’ | 92.0
71 | 9F  |SESE-|17150| 289005 | 362797 | 223.0 [165| Zot |=ESIUE-| 28200 | 128°55' | 36°26" | 120.0
72 | SElAt | SESE-117330| 272122 | 334680 | 330.0 [166| T4 |=ESHYE| 28250 | 128°55' | 36°15" | 555.0
73 | W [FARRIEAF17650| 290071 | 404301 | 200.0 |167 | AE  |[HESIYHE-| 20850 | 129°04" | 37°02" | 600.0
74 | AHF|FARIEAF17700| 310631 | 390701 | 180.0 |168| A [HESIYH-| 30700 | 126°58" | 36°04" | 300.0
75 | 9F[SFARIEAF17750| 320238 | 385807 | 265.0 169 | A |HESIYHE-| 31700 | 127°167 | 36°05" | 80.0
76 | 9l | SESIYE-{17890| 332195 | 398479 | 170.0 [170| EA |=ESHYE-| 37550 | 127°57' | 36°207 | 220.0
77| 952 |FARIEAF 17900 334229 | 400762 | 170.0 [171| F== |=E3EE-| 38730 | 127°39" | 36°00" | 230.0
78 | s |[FARIEAF 17950 359630 | 401640 | 540.0 [172| &4 |=ESLE-| 38800 | 127°39" | 35°55" | 280.0
79 | €l |[FARIEAF 18050 329968 | 410372 | 200.0 [173| WHE | FEIEF-| 39290 | 127°22' | 35°57" | 380.0
80 | T |FARIEAF18250| 312213 | 421435 | 270.0 [174| FF |=FESLE-| 39690 | 127°25" | 35°46" | 308.0
81 | HF |ARIFAH18450| 321906 | 435895 | 295.0 [175| o7 |=E3SS-| 39880 | 127°39" | 35°51" | 430.0
82 | 1A |HESYH-18460| 315384 | 439782 | 500.0 |176| A5 [HE3NYH-| 39990 | 127°31" | 35°38" | 430.0
83 | W |HESYH-18570| 323334 | 436972 | 480.0 |177| AMA |[HESNYH-| 45400 | 126°38’ | 35°13" | 20.0
84 | iz} |SrES|E-{18650| 328847 | 445324 | 400.0 [178| Ho] |HELE-| 45900 | 126°46° | 35°26" | 240.0
85 | AlF] | SrES|YE-118680| 328911 | 449313 | 500.0 [179| 3Fs |=EETF-| 50590 | 127°44" | 35°04" | 20.0
86 | 7 | SESE-|18750| 321659 | 447933 | 490.0 [180| B |FE3LEF-| 53100 | 127°08" | 34°53" | 210.0
87 | Tl |FESYE-{18760| 323033 | 450864 | 500.0 [181| HA |FEILF-| 53500 | 127°05" | 34°45" | 50.0
83 | B |FAIFAF18810| 321865 | 458353 | 300.0 [182| =7 |FHEIMLH-| 81800 | 127°00" | 35°46" | 80.0
89 | A |FESNYH-|18870| 316843 | 461692 | 640.0 [183| IHF |FEINLH-| 83000 | 126°46" | 35°37" | 40.0
90 | A |FESIYE-{18950| 328998 | 464559 | 700.0 [184| At |FESILE-| 98000 | 127°12' | 35°58” | 40.0
91 | AAl |FESIYH-119300| 347015 | 432230 | 300.0 [185| 7141l |=E3NLSF-|103000| 129°12" | 36°04" | 10.0
92 | AX2 |FAFdEAF19310| 350677 | 432943 | 300.0 [186| 751 |=EaISE-105900( 129°18" | 36°46" | 35.0
93 | A |FARLEAF19800| 360704 | 445437 | 498.0 [187| Z=A |=E3IYF|113000(129°21" | 35°37’ | 20.0
94 | A |FESNEE-|29960| 376367 | 408780 | 660.0
10000 — = 4. =2 HA|M MY 28 e
—_ inutely observed data 1o
i —— RCM({Hourly data) M
T —- MOCT(2000) ] 41 14 U7 Z2-FE 2@
£ oo _ .
2 . B Ao N EL A Ui FEes UlE 29
g EeeEaee ah frolel f5¢ Rolaht BYN AwaL )9 F
E el T =t FRes VNS X £ #E8 wolshs nEe
g Dj‘ggy 717} 58Itk Fig. 3),
= 0
® % 4.1.1 R|uf whE4
10 '
1 DurationTminute) b o) g} m R QI FollA B s 3%
Fig. 2. Minutely I-D-F Curve at Seoul W ubF &S (surface sheet-flow) 5ol st 7975
Observatory SHE FEsH R FAst] skl &E3 RA(Eq.
A5 AT 20124 4)] 423




(D) 71k Eq. (4)9F o] 39 ¥t 7= & e Eq. (Do o] e & slom, fdat 9wl
< T8It Aol #AE Yehdl= A a9t m2 Eq. G)¢F 2tk
DA @ _ 1) Q=aA™ 4
0xX
1S4 5
oA7)M, xi= BEIFOR A2, v AT A 5F B — L m=2 )
i np
4, Qi AR FATE f g 2e] Sue] 2
E5o] = 9 Hateral inflow)S YERATE $HA L
e e o 412 EH 9 Y9-78 28 43
2, o, £ 9 v e wkels $EW A
SR ol% 7143} helRto] AlelHo} RojA S5 A% Eqs. (4) and (5)9F o] 59 TW vhR 25
A e T gk % BEL AT 99, Axahe} FRase] =
‘s o O e Fig 35 2e AR gelel b el w
f 5o, 7t ool A;mane] A, ZEAS, F SR
Eq Qo4 525} njaeo] 988 olFne 558 4ol A, FRUwAA, 494w A% ATk Foi7)
SO, S Mamning F40Iv} Chezy 402 71 4% F2AHQE LISHALH Table 4)
SHr], B ATolME Eq (9% 2 Manning $2)2 Fig. 3014 915 frojo] e muts 29—#% &
A3} o] P5 Faeldon, Fig 49} o] A 295
g1 % 239l HEC-1 =¥ (Hydraulic Engineering Center,
Q %AR RANHEES % SYE o3 3 190)9] I} o2l AT Fe-FE 2] 7eS A
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Fig. 3. Verification of the Sheet Flow Rainfall-Runoff Model
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Table 4. Characteristics of Overland & Channel Flow

#o 1 #9 I
T
A% FTE A ¥#1 2|32 TR
73 A} 0.02 0.003 0.02 0.02 0.003
ZEAF 0.013 0.025 0.013 0.013 0.025
Aol (m) 10 2000 10 10 2000
v (m) - 2 - - 2
TR SHAA - 2 - - 2
0,05 0,14
— Developed model — Developed model
i * HECH a2 * HEC-1
0.10
“’\Z\ o m‘g 0.08
EE 0.02 1 005 1
0.04 A
0.01 1
0.02 1
ule 0.00 T T =T T ¥
0 50 100 150 200 250 300 0 50 100 150 200 250 300
A2 (R) Al 2E(2)
(a) Basin I (b) Basin II

Fig. 4. Hydrograph Comparison for Runoff Model Verification

Table 5. Sheet Flow Rainfall-Runoff Model Application Results

o4 79745 (mm/hr) AR (m'/s) Z&AIZE (min) EZAZE (min)
I 41.84 0.2321 64.39 64.38
i} 47.37 0.5256 51.22 51.22
41.3 MA s MH 0.6
FE Rt HE5E B U A-E RES
oz AUl T BAshE mAARNS Akl Al o 04
TEe AAY 5 JEE AAXNET| AYS W) E
o e pAdgom, A% Ahel Busl 94w O | e e
2 (Japanese, A& 717 109) S 318 AR o] gate] A YD plaes
ALTTH Aol A a9 (Fig. Dol viste] 2
3t A= Fig. 50 AAsIdeH, o] wf AAX|E7]7to] S
& 7l AL A we Rl el e Time (min)
HE $UAN wjFRE Eslo] §9&1d o277} Fig. 5. Design Flood Calculation Results
A9] Fatrlgte] o FHs == A A= A4
o glo} Fagk apoln, x| &A|7ke] mLA 7k} F HiFfraFo] Aeh o) vl 7hAdtE BERS 7HAA] H
Al o] A&t o R AAHRR f& SRS a1, Table 59} o] A|&A|7ka} Tl gto] FUsH
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a7 3E24 Culvert Master 2~ZE¢]o|(Bentley)
Z3te] sl 2™ (Bentely Systems, 2007),
g SATFHE FUF FAl(inlet con-

A (outlet control)&] F 7HR| 2 7143}

ol ﬂiio

B89 BA GWE R FHEAS AN, o 2
ARENE 2 FA Aol G0 BFS FAISH: A
oz Bk FU% BAS PESHE 495 A ) vk
23} vl A TART FUR AT £ AP
FEY BAS ek A9 f9 L HEEY R o
e v Jrelstel AEH AR 58 4
Moz FU% 4REAE gt
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9= g RS Ea 9% o8 6‘}04 :rLﬁhjr
AW _ ey g Q )" g5 G
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5=k ™
ullise Q_’ Y S 8
T_C(AD“) +Y 05 @®)
A71A, HWii= #3905 374, Hts 3797, Q=
#, As 1 wjo) 9w, D gAY o] B A,
S @7A7F A" ARV, K M, coF Yo o @4
I Azol w2 ol fEH SAl s o= pe
3%, Ea. (9] oA A4 & ol&8te] FU5 &+
FAE et eRe] A BeREA 555

o] Ao g Wsh= HWF(gradually varied flow)

of tigh 7] &2 olt}, F5f Aol 7+ A ] Al
Newton-Raphson Rl &&te] & 4= 9l
2003).

(Naqvi,
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Fig. 6. Verification of Culverts Flow Model
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Fig. 7. Flowrate into the Linear Drainage System
(Modified from Naqvi, 2003)

#5454 H49% 20124F 4]

(HRE|RET) BIRHRER)

(I-a)L al
Fig. 8. General Flow Pattern of the Linear
Drainage System (Modified from Nagvi, 2003)

AANGT} S, S dRE SRRl 27 @ Y

o =
o] =

A7, dxi= A1 13} 24ke] 9] AglelH, Viz thidsgst
frérelnh ol HAE 191 WES 71A9] e ofv]st
o, o} FA} 221 MBS BT 419 9 Bde]
7Fssick wbA Eq. (1002 yooll tigk wae g 2o =)
™, Newton-Rapson el oJato] siE & 4= v}
2] 7p A Rell A o] gl A o] 4

o= o] Eq. (1002 FAH oz Zo4 Arked 5= it

jubad
o
N
)

(o3
Y

432 =W HiFAlY A HA 2Y

Ak A de] A mRe 48 wgRe) 5
SRE AT A9 LERE AT S

A
ARG MR AR sk 184 e A

427



A
=
b
g
=
oL
>
il
lo,
o
)
1
|
2
>
o,
oo
_0|L
rlr
il
X
ol
oE
o
o
02
1o
Ja
0k
0x
I
Hm

< Model 1¢]
2 Hgstel 47

YA "y =EARbe AAMSER L shks Model ks

¢k Model VIE #-&317] #18ix= b9 2924 U BRd T AR 2R SA4S
o] a7, 7} AAl REFPS AGeh= oA A 7D B A S ) AR AR e AR
< FA8H7] $18ke] Model 17+ Model ITE 4]-&-3k= 73 She A7) A == 27l AES HE e dAst
ol M AR AR e ASAIRE 10:29] kel SATH Table 7).

=2 ol8 sl
121 mmvhrE ©]-83}33 5.2 ‘=M HI$AlM Mx| Z2HH

44 45 T=2o| 8 =¥

il

Table 79 2ol AAH thd Aol thstol B A72
B AT A dboz AT A% SR ANES  Folo] AuE ERaedd Z2age 4ed

1

¢

VE ST, AR ST, AdET Atk VY Sk wjeadle] A0S v AEson), Fig 9 2
Ak Z7e] AAE B oRIE FU5E B4 Table 83 o] WA AAME LR AA PEL G
P BT S Qe Ao DATAS AekE AoRA, & MRENS U JER mER] A9 ANl
SRR GUHE A HYHOR Ikshn eRY 6~50%, FEY LY 27 854 45E 4X71Fol
O RRE FOHE WOEY G A Ao A 15~66% BoNE Awrt mHEACH

3lof T i A TR ARSIk 205 A 5.3 8et HaAlM Ciel 92

el e §ET EE wewe] 148 Ahee A CEE TE e

o2 oo A AF wHulFAA RS o Avt Table 73+ o] 274 W4 Aol wiste] & A7g
Ze) RS wasle] mhze) AA A4S A4 Bdlel ANE mRueds) e 443k P9

s whEold ol WisAL A S) SATEAS 13 73k om, Table 99} 7

=3
o] A& AR /e AAHS B vaekle

Table 6. Classification of Road Surface Drainage Facilities Design Methods

A =Y 55 314 AA =EAIZE
Model I (7143 5 10%
Model II 5 Hx(variables)
Model III o 10+
Model IV EECRI WM (variables)
Table 7. Application Test Site
Qg AHkm) | FTEHASE AR 735735 (mm/hr)
A~ 76 =7 =910 ek 25 =l 1194 el 141.2
e~z 10.9 A& =9 59 3k 259 =Rl 137.0 el 185.0
AL~ 6.9 Y =9 10d #ek 50 Al 100.0 el 135.0
AEs~7PAL 5.2 Rl 5 ek 259 bl 92.0 dHlas 118.0
T 4.6 4 W 5 gk 259 Al 92.0 gl 118.0
+E~5F 84 A& W 5 gk 259 LAl 124.0 FdHlg= 186.0
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Fig. 9. Install Spacing Comparison of the Link Canal with Road Banking

Table 8. Road Surface Drainage Facility Application Test Results

@ T qEn we SLOEEE
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Table 9. Road Culverts Application Test Results
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