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Pressuremeter Curve at 5 meters depth for Bridge No. 00546%gp
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pressuremeter Curve é.t 10 meters depth for Bridge No. 00546980
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Append-)

Table Jéi Resuits of Chemjcal Tests on Water Samples

Location Sulphate
Bridge " Bridgs Location of pH - Valuo Content
No. - Gampling * {as SQ3, gfi)
161140 - | 8a. Chemor, Kinta Perak Borehole 6.9 < 0.01
River- 6.4 < .01
346740 | Sg. Dungun, Dungun Trengganu Borehole 5.5 < 0.01
River 5.3 < 0,01
546560 | Sg. Jeram, Kuala Selangor, Selangor Borehole 57 082
River 6.2 Q.12
546860 | Sg. Buluh, Kuala Selangor, Selangor Borehole 6.8 0.18
' River 5.4 .20
567840 | Sg. Selinsing, Kinta, Perak Borehole 7.0 0.04
River 6.8 0.02
108100 | Sg. Machap, Johor w-2 5.7 < 0.01
W-1 {Upstream) 5.6 < 0.01
114920 | Sg. Katas, Johar Wl 6.3 <0.01
| W-2 {Upstream) 6.1 =9.01
303220 Johor W 55 < 0.0
W-2 {Upstream) 54 < 0.01]
303430 | Johor W-1 6.0 < 0.01
W--2 (Upstream} 6.1 < 0.0
303850 Sg. Tembioh, Johor w-1 57 < 0.01
' W-2 (Upstream) 5.7 <001 |
316745 | Sg. Al Tawar, Johar Wl 4.4 < 0.01
W-2 (Upstream) 4.3 <0.01 |
361480 | Trengganu w-1 5.3 < 0.0t
Ww-2 5.4 < 0.01
366660 | Kefantan W-2 6.0 <0.01
- W-1 {Upslream) 5.9 < 0.01
366890 | Kelanlan w-1 5.1 T .01
w-2 5.0 <0.01
168300 | Kelantan W-1 5.4 <0.01
w2 53 < 0.01
* Note: Ploase refer to pages B4 fo B8 for the exact locatians where the river water samples

viere collected.
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pable J~2 Results of Chemical Analysis on Soil Samples from

soreholes
Bridge Sample pH Total Waltcr Soluble
Neo. Bridge Location : No. - Yalue Sulphate Sulphate
: : (as 503, 8} | (a8 503, gi)
161140 | Sg. Chemor, Kinta, Perak P-1 62 <0.01 <0.01
P 6.0 <0.01 < 0.01
346740 | Sg. Dungun, Dungun Distict | P2 6.6 < 0.01 < Q.01
Terengganu P-5 6.6 0.04 0.15
. p-7 7.6 < 0.0 < 0,01
p-g. 85 <0.01 <0.01
P10 L 7.8 0.03 < 0.01
Up-1 7.7 0.68 1.2
546560 | Sg. Jeram, Kuala Selangor, b2 | 55 1.12 3.6
Selangot . P-5 5.7 0.10 : .0.35
UD-5 45 . 182 4.3
P-10 6.2 0.14 0.40
P-13 7.9 <0.01 0.01
uD-7 7.9 - 0.01 < 0.0t
P-24 7.2 <0.01 0.01
_ ‘ _ Un-1 7.5 1.10 2.80
546980 | Sg. Buluh, Kuala Selangor, . UD-2 7.7 0.96 250
Selangor VY 7.8 0.74 1.31
P-6 7.5 0.88 2.24
P-10 7.3 0.66 104
P-13 71 0.08 <0.01
- p-i8 7.6 0.08 0.25
P-18 55 <001 | <00t
P20 6.8 0.04 <0.01
_ P-3 49 | <oo01 <001
567840 | Sg. Selinsing, Kinta, Perak P-5 7.5 7 < 0.01 < 0,01
©p-7 65 <0.01 <0.01
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Results of Chemical Analysis onh Boil Samples from

Table J-3
Kand Auger Holes
ey
pH Total Water Sotuble
Bridge Location Point No. | Samplo No. Value Suiphate Sulphate
No. - (a8 509, %) | (ss 503, g
1 A-d 5.4 < 0.01 <001 |
108100 | Sg. Machap, Jehor 2 A-d 4.1 < 0.01 <0.01 |
' B A1 6.6 <0.01 <001 |
3 A3 4.3 <0.01 <0.01 |
- _ 1 A-6 5.0 <0.01 <0.01
114920 | 8g. Karas, Johor t A2 4.9 < 0,01 < 0.01
2 . A-3 41 < 0.0 < .0
2 A2 4.4 <0.01° <0.01 |
<] A-i 4.8 < 0.01 < 0,01
1 A-5 4.0 < 0.01 < 0,01
| 303220 {Johor |1 A6 4.3 <0.01 <0.01
2 A-2 4.1 <0.01 < 0.01
2 A3 41 <0.01 < Q.01
3 A-5 4.3 <0.01 <0.01
3 " A6 4.4 <0.01 < 0.01
- 1 A-4 5.0 < 0.0 <0.01
303230 | Johor 1 A3 X < 0.01 < 0,01
2 A6 4.9 < 0.0 < 0.01-
3 A3 4.2 < 0.0 < 0.0
3 A-5 4.2 < 0.01 . 0.01
1 A-5 5.9 < 0.01 < 0.01-
303830 | Sg. Tembioh, Johor 2 A-3 4.2 < 0.01 < Q.01
2 A-4 4.7 <0.01 < .01
3 A-5 X < 0.01 < 0.0
3 A~4 4.8 < 0.01 < 0.01
1 A-3 37 0.58 0.30
316745 | §g. Air Tawar, Johor 1 At 3.4 0.06 0.20
2 A-2 45 <0.01 < 0.01
a A-4 32 - -
3 A-5 a.a 1.47 32 |
_ 1 A-1 46 .0.02 <0.01 |
361490 | Terengganu 2 A-2 5.3 < (.01 < .01
3 A4 50" 0.04 0,10
1 A-1 4.0 = 0,01 <001 |
366660 | Kelantan 2 A-4 6.0 <0.01 < 0.01
3 A-2 6.2 < 0.01 < 0.01
1 A-3 4.7 <0.01 <0.01 |
366890 | Kelantan i A-3 47 <0.01 <001 |
2 A-3 5.1 <0.01 <0.01 -
3 A-5 4.8 < 0.0 < 0.01
1 A-4 5.0 < 0.01 <0.01 |
368300 | Kelantan 2 A-4 5,1 < 0,01 < 0.01
3 A3 4.8 < 0.01 < 0.01
J 24

Append-}



rable J-4 Recommendations for Concrete Exposed to Sulphate Attack
(Source : BB 8004:1986)

Concrate exposed to sulphate attack
NOTE. Tha'recommendallcns are for concrete in‘a near-neutral groundwater: for acid conditions see Gurt and Harrison {1977},

_—
clsss | Conesntration of sulphates Type of comant ’ Danse fully compacted concrate
exprassed 23 803 madg with aggregates complying
with BS 882 ar BS 1047
In sail
: ] .. . Minlmum.., Baximum frea
Total 303 { SQ3 ln 211 § in ground-. camant watar/cernant®
watarsteil | water confant® ratio
extract
% g/l et ‘ kg/m®
1 Lessthan | Lessthan | Lessthen | Ordinary Portland cement 10PC) Plain 250 0.70
02 410 0.3 Rapid hardening Portland cament ecncretet .
{RHFC), or combinations of either  Reinforced | 300 0.60
cement with slags or p.f.a,§ concrets
Porttand blastfurnace cement (PBFC)
OPC or RHPC or combinations of elther cement
with slag or p.i.a, 330 0.50
. . PRFC
2 02t005 | 1.0t019 03012
. OFC or RHPC comblined with minimum 70 % or
maxjmurn 90 % stagi ]
QPG or RHPC combined with minimum 25 % or 310 0.55
maximum 40 % p.f.a.9 L
Sulphate resisting Ponlag{d cement {SRPC} 290 0.55
: OPC or RHPC combined with minimum 70 % or
3 05t01.0 { 1.8103.1 | 1.210 25 | maximum 90 % slag
OPC or RHPC combined with minimum 25 % or ™ | 380 0.45
maximum 20 % p.f.a. :
SRPC 330 0.50
4 ]1.0tw020 | 31158 |25150 | SAPC {30 0.45
5  |Owver2 Cver 5.6 Qver 5,0 SAPC plus protective coating®” 370 0.45

*Inclusive of content of p.f.a. or slag. These cament conténts relate 10 20 mm nominal maximurs size aggregata. In order to maingain
tha cement content of the mortar fraction at similar values, the minimum csment contents given should be increased by 50 kg/m” for
10 mm nominal maximum size aggregate and may be dacreased by 40 kg/m™ for 40 mm nominal maximum size aggregate.

tWhen using strip foundations and trench fiil for fow rise builtings in class 1 sulphate conditions, further relaxation in the cement
cantent and water/cemant ratio i permissible,

+Ground grénulaled biastfurnace stag (see BS §699).

§Sclected or classified pulverized-fuef ash complying with BS 3892,

IPer cent by mass of slag/cement mixture,

9Per cant by rmass of p.f.a.fcement mixturd.

| **See CP 102, )

NOTE 1. Differant aggreqatss require differant water corite_nts to produce cancrete of the sams workability and therefore a range of

frea watar/coment ratios is applicable to sach cement content, In order to achlevs satisfactory workability at tha spacified maximum
freeswater/cament ratio it may be necessary to increase the cement content above the minimum specitiad.

NOTE 2. Within the limits specified [n this table, the usa of p.f.3 o7 stag in combination with sulphata resisting Portland cement [SRPC)
will not give lower sulphate resistance than combination with cemants complying with 85 12.
NOTE 2. If much of the sulphate is present 33 Jow solubillty caleium tulphete, analysis on the basis of 2 2:1 water extract may permit a

laveer site classification than that obtained from the extraction of total $05. Reference should be made to BRE Current Paper 2/79 for
methods of analysis and to BRE Digests 250, 275 and 276 for interpretation in relation to natural soils, ill and hardcore.
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pocation of Rainfall Gauging station (Endau/Pontian River Basin)
N

SOUTH GHIHA SBA

BRIDGE 3/1%1/10

TN
. // PONTIAK RIVER
KEY MAP. ™)
L--\/’ 'f\’—‘*fv 2\7\34163
ol ¥ 273ls
) & j/‘ . RNDAU RIVER

{ ! 2535170
' {\“ ' BRIDGE 3/170/00
) 3= & |
, _ N )
L
ety ’
\ k 3

2235163

/\
8\-.

0 25) km

N

Source: Study on Kelantan River Basinwide Flood Mitigation, JICA, 1989

EndawPontian River Basin (Unit : mm)

Station } JAN FEB MAR APR MAY JUN JUL AUG SEP © OCT NOV DEG TOTAL
12033001 ‘f62 123 206 185 132 120 137 120 178 181 217 221 2,001
22232009 . 227 112 212 143 133 126 96 105 175 157 203 278 1,973
32235163 208 .98 227 - 218 218 119 173 i57 253 195 283 515 2,643
42237164 312 159 180 178 285 158 180 ko 281 247 329 562 2,980
52334002 277 . 152 180 157 165 i07 126 153 108 230 302 435 2,810
62634193 343 291 - 384 165 183 153 184 - 234 186 276 225 a60 3,203
72836170 307 139 160 132 127 114 127 136 173 216 396 784 2,811
82734183 288 202 iR 168 152 176 154 195 185 200 370 757 3,038

Monthly Mean Rainfall of Endau/Pontian River Basin
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Location of Rainfall Gauging S8tation (Dungun River Basin)

SOUTH CHIMNA SEA

4930038 f‘“\-
e L AN
‘J “

L

KEY MAP

473407

Source: Study on Kelantan River Basinwide Flood Mitigation, JICA, 1989

Dungun River Basin

{Unit : mm}
Station JAN EB  MAR APR MAY JUN JuL AUG SEp ocT NOV DEC TOTAL
1 4529071 389 146 160 192 248 170 217 255 253 3as 201 ro8 . 3,263
2 4631001 197 106 195 177 220 167 201 207 280 28% 824 697 3,352
3 4734079 140 a0 110 119 134 107 140 172 173 - 240 533 561 2,510
4 4832077 178 a8 136 145 207 199 . 252 248 348 279 514 580 3,171
5 4930038 195 139 163 170 224 208 217 217 305 363 861 a33 3,68

Monthly Mean Rainfall of Dungun River Basin
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f.ocation of Rainfall Gaﬁging Station (Relantan River Basin)

N

SOUTH CHIMNA SEA

KELANTAR

THAILAND

BRIBGE 3/710/00

KEY MAD

KOTA BHARU
‘TAHDAK
MACHANG
IBLI
KUALA XRAI
DABONG
BERATAN
ARIHNG

GUA MUSANG
BLAU

B T T W
DD N G o LD R
o R v

20km
Em&::’
Seurce: Study on Kelantan River Basinwide Flood Mitigation, JICA, 1989
Kelantan River Basin {Unit : mmy}

~ Station - JAN  FES  MAR  APR  MAY JUN  Jl&  AUG SEP  OCT NOV  DEG
1 Kota Bharu 78 36 66 . 55 108 104 177 142 209 287 702 743

2 Tandak 161 71 74 a5 201 193 265 277 352 368 4568 583

3 Machang 170 60 128 o1 100 175 187 216 307 253 451 £33

4 .i_eli . o B2 133 115 184 252 87 199 228 204 332 433 882

§ Kuala Krai 106 166 153 108 160 izt 124 i68 231 175 138 761

6 Dakiong 83 78 72 171 " 158 138 200 203 193 247 315 i

7 Beratam 59 86 69 138 - 208 80 1897 178 242 266 137 280

8 Aring . . 83 78 51 114 270 - 158 205 232 289 328 223 378

9 Gua Musang 8% i07 100 140 238 83 18% 208 297 272 233 207
i57

10 Blau - L 69 03 169 138 270 154 230 88 204 267 236

Monthly Mean Rainfall of Kelantan River Basin

ek - K~ 3



Annual Mamximum Rainfall - Endau/Pontian River Basin statiomn (1)

STATION NO. 2033001

e e e e e e 4 tas . mrrm s e A o Bk A B i A s 7 s e o K R MR i i P S Tk 4 e i TS 47 St Sy g e 4 A L ek e et TR RS ot e e e

e e e n v A rtn e ot e e S ik B Ll v S e A S TR L AL S e $ ot ol St A i S R o Ll S i A A L LS e L S S S £ St R s St ey i

1978 77 97 129 156 178 205 205
1979 107 139 142 191 194 215 218
1980 70 108 110 117 127 129 168
1981 75 117 168 188 203 213 222
1982 142 165 165 202 214 236 260
1983 175 202 211 214 214 214 214
1984 110 181 265 261 268 268 268
1985 121 121 122 135 161 161 165
1986 132 184 221 253 264 272 339
1987 151 202 252 280 324 375 422
1988 130 170 170 179 180 191 196
1989 165 179 208 214 219 222 222
1880 144 179 182 188 166 204 232

e . o et oo e e . o TS R TS TR i i o it s i R Rl o A A ok AL S o Tt . e 4 T T e i W ) A ALt Lt AR, M A S i e o e man .

1980 82 118 146 174 177 193 223
1981 89 166 219 235 238 240 281
1982 77 104 140 172 190 210 215
1983 226 244 253 255 255 255 268
1984 114 181 207 232 259 268 278
1685 75 80 87 98 102 115 123
1986 140 204 233 269 285 292 313
1987 96 170 242 268 321 394 419
1988 69 95 107 145 156 174 183
1989 203 296 339 353 364 367 367
1980 179 243 243 244 266 272 280

1980 105 158 196 196 197 198 201
1981 144 232 305 361 405 435 449
1982 206 284 410 539 572 694 722
1983 185 344 379 407 408 424 451
1984 110 171 223 241 286 33t 382
1985 186 204 205 205 205 208 233
1986 101 181 192 212 229 283 318
1987 175 269 316 346 420 468 509
1988 210 220 229 230 233 243 247
1989 372 470 506 538 566 575 575
1990 116 144 165 171 185 227 243

Apperd K K - 4



Annual Maximm Rainfall - Endau/Pontian River Basin gtation (2)

STATION NO. 2237164

i e et o A AP oL L AL R % o o AR U R o i L S St TR M Y A S S i S, o S e B 1o i b s o i ASE LA i A ik R S £ i et e

o bt e e e Ak Ll A 8 P e 7 £ e e R A1 AL I L S S o L o e s B o T e e ok L e e S A e e e e

1978 204 283 209 344 403 419 463
1979 169 234 277 329 394 394 304
1980 125 162 180 212 220 252 272
1981 203 323 421 493 546 580 590
1982 359 507 616 803 827 1,007 1,035
1983 239 400 451 482 492 498 526
1984 199 227 322 322 337 365 564
1986 274 321 321 321 321 322 330
1986 106 128 . 179 204 210 238 286
1987 250 309 344 389 416 475 534
1988 241 281 327 367 370 395 419
1989 159 279 350 381 414 435 435
1690 189 224 311 378 433 455 493

e o o e S . i B R o o i AR R R A o T o T e S i i e g o e R L A A e A T T T T i T e e e oA s

ot A AL Lok Ak S R et e s Ak T v e e e e TR L L Ul LU R e i M e S e e i AL A AL R AL A M i A o i e e s e AL e e T e e

1978 368 491 6§04 678 751 811 819
1979 156 221 256 274 289 209 305
1880 180 225 248 268 268 268 268
1981 250 382 462 522 537 562 578
1982 193 314 340 478 516 543 569
1983 149 206 221 231 231 231 251
1084 175 255 300 341 388 413 450
1985 140 165 165 165 165 165 165
1986 174 217 321 428 478 478 478
1987 139 247 285 308 397 436 473
1988 107 123 147 167 197 201 245
1989 276 543 676 696 714 723 723
1890 158 209 221 221 230 265 285

o e e o = e et ot e e . e e et BTk I e e e T o S AR A A iy iy aag P S ok i ek i ¥ T R Y TR = T o e e Mk e e e i e

1981 135 233 293 340 400 433 469
1982 181 266 343 460 545 622 683
1083 165 308 442 479 485 508 531
1984 187 257 300 309 327 389 512
1985 195 247 266 280 290 202 295
1986 159 269 344 379 402 416 416
1987 350 632 644 668 687 799 811
1988 147 241 309 451 494 503 604
1989 114 157 204 250 282 310 337
1990 286 344 370 372 381 387 388

Ampend K K- 5§



Annial Maximum Rainfall - EBndau/Pontian River Baain station (3)

STATION NO. 2636170

v o b B ket e e e e o e i i b S AL L S S i S ot S L S o e S B o, T SO o e ol A i T b e D b b e TSR e e

e e e e e e et oo e . e s o 8 248 Sl i P e ek o iy s R A A e Ak s i LU 4 S e e

1978 195 388 450 476 489 518 543
1979 122 166 187 192 193 193 264
1980 144 180 265 283 283 283 293
1981 340 574 620 670 707 738 763
1982 278 391 521 747 856 967 1,070
1983 186 315 459 598 604 608 673
1984 205 313 423 437 440 448 574
1985 134 163 168 178 214 215 243
1986 330 346 1348 350 368 a7i 37
1987 269 378 444 457 461 510 519
1988 291 426 469 512 530 549 579
1989 185 227 279 328 848 360 370
1990 261 340 384 410 410 425 441

et e ot im i o R e i men e AN L AR A MR R T b o S A L0 AL LA Ml P S i . LT AR Ll i o ML Sl Ll 8 s 4 e s

1878 368 491 504 678 791 811 819
1978 254 327 430 438 440 459 574
1980 178 243 303 328 328 328 329
1981 191 322 392 438 508 531 562
1882 266 377 473 634 745 841 911
1983 246 422 450 482 485 487 527
1984 197 335 445 452 526 537 632
1985 123 140 153 164 165 174 175

Append-K K -8



Annual’ Maximum Rainfall - Dungun River Basin Station (1)

STATION NO. 4529071

YEAR  1-DAY  2-DAY  3-DAY 4-DAY 5-DAY 6-DAY  7-DAY

A 3 et it A i ot =i o e

e et S AL Yt w et

1974 138 166 241 272 298 341 384
1675 148 187 225 267 - 321 353 383
1976 151 - 218 - 238 254 284 354 354
1977 - 147 147 152 165 180 180 186
1978 202 247 277 303 374 - 404 429
1979 114 208 251 aga 335 374 402
1980 124 203 236 266 269 277 280
1681 o2 17 127 175 217 248 279
1982 285 . 400 . 455 487 491 511 518
1983 265 - 528 700 869 988 1,075 1,165
- 1984 325 - 406 465 5 560 569 B6Y
1985 119 213 329 362 380 405 456

e i ot it e Y R 7 e e S e e e T (R L e 08 it R Ak L A A Ak M i o £ o e o o i e 4 ki S et e o e i i o e e o s ey e e

1977 154 154 158 178 201 223 239
1978 ii2 176 209 237 268 287 308
197¢ 180 323 374 421 472 516 539
1980 143 242 307 351 373 385 387
1981 132 150 152 184 231 260 288
1982 266 479 480 489 489 529 564
1988 339 674 934 1,249 1,390 1,528 1,648
1984 308 456 480 562 568 577 595
1985 108 163 233 . 293 326 333 341
1986 569 768 847 1,055 1,126 1,169 1,194
1987 279 330 379 1 532 584 659 710
1988 281 452 502 528 548 564 614
1989 o4 130 150 186 218 225 227
1990 254 411 558 700 716 7 720

YEAR  1-DAY 2—-DAY 3-DAY  4-DAY 5-DAY  6-DAY 7-DAY

1974 215 367 447 499 579 610 629
1975 228 349 397 - 429 " 488 538 648
1976 207 281 347 378 379 458 524
1977 99 107 i43 151 i58 181 169
1978 120 127 160 189 193 204 210
1979 120 239 295 336 380 428 450
1980 118 180 240 350 397 406 406
1981 130 183 237 267 - 275 305 356
1982 197 296 429 445 448 449 466
1983 265 354 BI6 625 720 797 829
1984 186 244 280 286 298 306 312
1985 159 265 341 418 482 499 499
1986 - 319 594 762 937 1,009 1,238 1,320
1987 131 . 226 249 204 311 371 436
1988 = 572 766 858 895 203 940 940
1089 09 130 130 130 148 148 156
1890 128 182 202 218 226 230 231

Fendk B K- 7



Append i

Annual Maximum Rainfall - Duagun River Pasin 2tation (2)

STATION NO. 4832077

e ek i ot Tt R e e e e o A U AL LR e A T S YD e T e S A TR L St 2 e B Lt Mo} e o s S o s g kT At . s e

e ot et e ot o rm 2 o e ek o R R Lt v (e S A o et S 0 S B b o s R AR A s S = S ok L L M 1 S g A S B LR M

1974 159 253 355 455 567 621 693
1975 204 346 403 468 569 602 630
19076 305 539 570 598 604 609 772
1977 86 119 152 195 196 198 209
1978 103 146 160 176 195 213 24
1979 203 405 476 515 562 618 632
1980 140 269 317 428 464 471 476
1981 80 147 181 230 286 309 324
1982 217 336 400 428 440 444 446
1983 92 137 168 245 260 268 307
1984 195 275 300 370 395 406 418
1985 164 205 392 448 491 498 519

e e ot e S o At e o e . e, i e Ak e . . A s o e TR ok s = . A a7 S e o L B = ST S e e o n

1974 254 383 487 601 685 786 822
1975 257 361 403 466 552 580 605
1976 300 483 B22 544 579 582 647
1977 98 152 163 215 226 231 245
1978 144 170 191 108 216 237 247
1979 235 420 477 529 586 634 651
1980 165 231 350 409 444 448 461
1981 85 121 135 172 210 246 263
1982 225 409 464 . 484 489 508 518
1983 273 508 774 884 1,087 1,200 1,249
1984 170 330 371 452 423 505 526
1985 153 246 319 362 399 402 425
1986 651 807 955 1,207 1,355 1,426 1,623
1987 146 237 243 283 330 365 397
1968 300 512 679 711 727 758 769
1989 87 94 101 131 175 185 189
1990 292 523 630 690 705 718 725
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gubjected Area by Rainfall Gauging Station - Endawn River Basin

Endau 'Bwer Basin

e pm ke ALk Ao o o ok i RS ok A Rt At £ A ) AR A oL AR S 7. e R o b S M e S ) ot . o e, aph o AR A o S o A o A TE R A R e L . AL R B o Y OV

Period 1978 -~ 1979 1980 - 1984 1985 - 1990
, Station Area Weight Area Weight Area Weight
- Number (km2) _ {km2) {km2)
2033001 1079 023 750 0.16 750 0.16
2232001 _— - 750 0.16 704 0.15
. 2235163 - - 797 0.17 797 0.17
2237164 844 0.18 422 0.09 422 0.09
2334002 1829 0.39 1032 0.22 844 0.18
2634193 . - - - - 704 0.15
2636170 469 0.10 469 0.10 469 0.10
2734183 . 469 . - 0.0 - 469 0.10 - -
(Total) 4690 1.00 4690 1.00 4690 1.00

Annual Maximum Rainfall - Basin Mean of Endau River Basin

ENDAU RIVER — BASIN MEAN

1978 246 342 416 461 527 545 556
1979 104 179 211 240 247 275 279
1980 97 146 180 195 196 197 201
1981 165 283 353 388 418 448 461
1982 172 271 326 459 501 571 605
1983 160 226 266 305 312 320 345
1984 123 192 212 224 242 201 327
1985 128 148 148 148 150 161 161
1986 82 110 148 194 210 248 281
1987 162 217 250 287 329 399 452
1988 112 150 186 246 258 270 318
1989 216 320 378 408 424 440 445
1990 116 161 i74 185 190 209 253

Append K
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gubjected Area by Rainfall ganging Station -~ Dungun River Basin

Dungun River Basin

e e e reves e v oo e o T TA T i i R S e A e A A R e il o TN B M St g et o Rt i R Y i i S e ko i SAAS L s e

Period 1974 ~ 1976 1977 -1984 1985-*1990

Station Area Woeight Area Weight Area Woight
Number (km2) (k_mz) {(km2)
4529071 1,014 0.60 811 0.48 - -
4631001 - - 254 0.15 1,014 0.60
4734079 68 0.04 68 0.04 1562 0.09
4832077 372 0.22 321 0.19 - -
4930038 237 0.14 237 0.14 524 0.31

(Total) 1690 1.00 1690 1.00 1690 1.00

annual Maximum Rainfall - Basin Mean of Dungun River Ba_sin

DUNGUN RIVER - BASIN MEAN

1974 144 231 | 344 408 462 505
1975 170 251 294 345 415 447 478
1976 149 270 286 300 31 312 373
1977 105 106 122 143 162 163 165
1978 131 200 225 246 273 297 319
1979 158 294 346 - 384 435 480 502
1980 133 207 270 + 333 351 357 363
1981 69 116 140 180 227 256 281
1982 245 366 448 474 479 492 500
1983 238 436 606 774 897 77 1,086
19684 268 368 409 482 504 513 522
1985 103 181 267 289 312 324 366
1986 858 754 873 1,088 1,182 1,240 1,287
1987 189 231 266 386 464 514 556
1988 271 4407 529 557 572 800 608
1989 65 109 113 149 189 194 199
1990 254 415 547 653 667 6873 676

Apperd-K
K-12



outiine of Runoff Calculation
1. - - Runoff ¢alculation for Sub-basin

Flood runoff from sub-basin is calculated by the following
equations..

§ = K QP

as/dt = (1/3.6) £ r A - Q

storage volume in sub-basin (m3)

runoff from sub basin (m3/sec)

constant

: constant

time (sec) _

runoff coefficient .

basin mean rainfall (mm/hr)

: catchment area (km2)

in which, the constants of K and P are estimated by the following
eguation. : ' _ .

where, - 8

s *5 w0

“4 0w e

B et g RO

119 I 0.3

K =
P=20.175 T -0.235
where, I : average gradient along stream in sub-basin

The constants K and P above were obtained from the Tone
river basin in Japan. In this Study, the constants for the re-
spective river basins are estimated based on the observed flood
records,

K' = a K
P! b P

&

where,  R', P' : constants estimated in this Study
‘a , b : conversion factors

Finally, flood runoff is adjusted taking lag time into
considerations. The lag time is roughly estimated by following
equation. '

T, = 0.047 L - 0.56 ( L>11.9 kn )
= 0.0 (L < 11.9 km )
where, T, : lag time (hours)

L : stream length (km)

Append K
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2. Flood Routing through River Channasl

In case that riverbed gradient is rather gentle or water
level is affected by backwater level in main stream, flood runoff
generally retards through river channel. The storage fFfunction of
river channel is estimated by river cross section, riverbeq
gradient and river length.

Flood runoff through river channel is calculated by the
following equation. .

S=KOP~T10
ds/dt = 1 - O

where, S : storage volume along river channel (nﬁ)
K : constant
P : constant
¢ lag time (hours)
: inflow (m’/sec)
: outflow (nﬁ/sec)

O m 3

The lag time is estimated by the following equation.
T{ = 7.36 ¥ 10-4 L T ~-0.5
¢ lag time (hburs)

T
L : length of river channel
I : average riverbed gradient

where,

3. River Basin Model

The basin division and the river basin mcdel for the Dungun
river and the Endau river basins are shown below.

Endau River Basin Dungun River Basin
Sub-basin Catchment Stream Slope Sub-basin - Catchment tream Slope
AreS Length Rreg Length o
(km=<) {km) “(km*) (km)
1 433 38 1/ 70 1 489 38 i/ 40
2 283 28 1/ 150 2 235 28 L/ Pl
3 202 29 1/ 220 3 294 29 i/ 100
4 476 61 1/ 8O 4 166 61 i/ 25
) 220 36 1/ 250 5 302 36 1/ 65
] 612 56 i/ 70 & 205 56, i/ a0
7 29% 42 1/ 100 mm e e e
8 491 37 I/ 120 1,690
9 438 34 1/ 50
10 560 54 1/ 60
11 427 68 1/ 200
12 146 22 1/ 26¢
13 112 33 1/ 500
4,690
stretch Langth Slopa Stretch Length Slope
(km} ' (km) .
1 25 1/ 2.080 1 © 8 1/ 1,000
2 23 1/ 2,500 2 23 1/ 3,000
3 2 1/ 3,300 3 at- 1/ 3,500
4 2 1/ 3,500 = mmmmmmme e e T
5 63 1/ 5,500
6 26 1/ 2,300
Append-K
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The Bagin Division of Endau River
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The Basin Division of Dungun River
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The River Basin Model of Dungun River
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4. water Levsel Caloulation
(1) Non-uniform Caloulation

The flood level is converted from the flood runoff by using
the non-uniform calculation as described below. The Ida method
which is. developed to solve the non-uniform calculation of the
compound channel section is applied.

(Ida's Equation)

e BB

-1 CNEQE N22Q22 AX
ho=— {ARRIW b Anggm}

: area of river cross section {(m2)

: water depth at section 1

: water depth at section 2

energy correction factor

loss of energy head (m) .

composite channel roughness

composite channel hydraulic radius
distance between the sections
acceleration of gravity ( = 9.8 m/sec)
flood runoff (m3/sec)

where,
1
2

A
H
H
D
He
N
R
X
g

4 sr ea

L Y Y ]

©

The subscripts 1 and 2 dencte the values at lower and upper
sections under consideration, respectively.

According to the Ida method, the energy correction factor,
composite channel roughness and composite hydraulic radius of the
compound section are a function of depth, roughness and width of
zach river sub-gection as shown below.

River Cross Section
Width
Water Level
Sectional Area

“r ne aa

wom

r=
- A1 AL
ﬁ-f-—mu—h--&»———h-l
ha, m1 Lhz, nz

Apend-K
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where,

A" B _ge
H

D 0
i B/ E)
(JB__"__ d$)
, 7 B
E JB'hs/ad{:
N...... 0

- . 5
j” B2 _ae
n
0
1
A

B 372
JA- ks’3d$ )

B : surface width .
: width of each vertical strip
h : depth of each vertical strip
n : roughness of each vertical strip

velocity distribution coefficient
(0.95 - 1.1)

2) calculation Condition

The calculation condition of the non-uniform calculation was
set at as follows.

(1)

(2)

A3

Apperd-K

Several number of river cross sections were assumed
between river month and bridge by using the avail-
able topographic information. .

Water level at river mouth where the calculation is
started were set at the annual mean highest high
water level of the sea.

Runoff through river channel was set at the flood
runoff peak estimated by the flood runcoff analysis.

K18



POSITIONS AND MEASUREMENT POINTS
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1. General View
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2. Measurement of strain and Displacement
1) Observation Point of gtrain and Displacement
(1) SBC (Steel Beam with R.C Slab)
- 9.250 2..200 5. .250
4.600 l_3.65'0 _la70
; )
: N b .
@) (OX
ﬁi —&d

9.540

Observation. Poi
for the Beams

Observation Point

for Beam and Deck

1100

7.340

1350 1825 1000 1825 350

|

|

|

5§

for the Deck 8lab

T T
[ T
uooJ 4@ 1835 |- 7340 el
: Observation Point
Observation Point for the Beams

!



(2

) RCB (Reinforced Concrete Beam)

a.200 . 9.35%0

N 9.350
4.675 3630 1200
AN ﬂyj
1 - s
RCB Il .sBC | RCB B
:I: —F—m—u—_— L_L
dbservation Point{ . .
for Beam ‘and Deck
_ 9.540 'A
1100 7.340 THOQ
1550 1.825 l,I.OOO ‘ 1.825 1350
. J -
AR
4@ 1825 7
Observation Point
for Beam
Observation Pﬁint
for the Deck Slab
AppendL,
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2) The Measurement Point of Strain.
(1) Beam of SBC

~ Number of strain gages ; 2 gages per bean

- Location of strain gages ; Upper & lower flange of
the beam at center span

200

5 125

~—

Strain gage

260

Strain gage

- Static and dynamic strains will be measured at the
same location.

{(2) Beam of RCB

- Number of strain gages ; 1 gage per beam
- Location of strain gages ; Main re-bar exposed in the
beam at center span

\ Strain gage
385 ) "(Main Re-bar)




(3) R.C.Deck Slab (SBC & RCB)
- Number of strain gages ; 2 gages per a point of SBC
' _ ; 2 gages per a point of RCB
- Location of strain gages ; One for main rebar and

S other one for distribution

rebar
1 |
I
- |
- i
Strain gage \Strain gage
{(Main Re-bar) {Distri. Re-bar)

- Both static and dynamic strains will be measdred in
the deck slab of SBC, but in case of RCB, static
strain only will be mneasured in its deck slab.

(4) 3 dimension strain gage on beam for measuring shear
force ( SBC only }
- Number of strain gages ; 1 gage per beam

- Location of strain gages ; Web of the beam at nearby
. ‘bearing point

200.

o
- — 3 @ .._['\,
oy }h\\\ 3 dimension
\ : ¥ strain gage
_ 3 di@ensién_
200

strain gage ]2; 600

3 dimension
strain gage

Apperd-1,



3) Heasurement Point of Displacenment
(1) Beam (SBC & RCB)

- Number of dial gages ;.1 gage per beam
- Location of dial gages ; At the center of the span

-~ 9.540 |
1.10Q __7.340 1.acd
1350 1825 1000 1825 1350

N

! magnetic stand
s and dial gage

TR TR T ETEITA

Ooutline of Displacement Measurement For Beam

Append- L



(2) R.C. deck slab (8BC & RCB)
- Rumber bf dial gages ; 1 gage per deck slab
At the center of deck span

- Location of dial gages ;

,,,,,, S —
) ] 1
A _ i
' !
8 A EN ST X |
@ nﬂ h S
1 )
Timber L/
_Nail _tor Concrefe
magnetic stand
and dial gage
385 | 1440 | 385
- 1.825 _NWM_J
outline of Displacement Measurement For Deck 8lab
Appead-L



Loading Arrangement

3.
1) For Beanm
(1) SBC
9.350 5. 200 9. 350 -
__4.600 _15630,ﬂ970 '
; & ,@] ~
\T\ | I .
RCB SBC | RC;B_////M///Hﬂ’JL
\\w—fHEMN‘ik-m;;4__;ﬂ,m_é_#l;m,»4’////

- Loading Case-1

9
M .
' Q _ "
- - = -
© f
5 _
- Loading case-2
B .
i
,gl€% N A
- Qr—— —w10 1
Q f f
Q1 é_ _$_'
3 : T
M




(2) RCB

9.350 2. 200 9. 35
| 4.675 _ 3630 rleoo
| _ 0) o
- [ e
RCB -SBC i RCB 2
- Loading Case-1
3
| ﬁﬂ'"' T
@ | 4
T T B . lo
©
'S

~ Loading Case-2

JLL PN . et}
| i1 1
- - e l __‘u({\l}_?f_:ﬂ, I

o b




2) For R.C degk zlab

(1) SBC
. 9,380 % 200 9. 350
_ 4600 3630|970
\ RCB SBC - recB
\.\\‘- —_—f—.—“.‘/
I i
9.540 |
1] 7.340 1100

2763 1825 2752

OO, [

-

I I
o 4i7.5] 91_7§5
4@ 1.835= 7.340
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(2) ‘RCB

9.350 2.2C0 _9.350
4.675 4.0007?,5
*\ - = D rGi)\L
\‘RCB SBe | RCB B
\__h -/
T —
_ 9.540
1.100 _7.340 1.10Q
2758 1825 2757
-“jégi . ]
| | 1
It
91259125
4 @ 1825 =7.300 _ |lI20,
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«<Bridge No. 00312110>

1. General View

CROSS SECTION

&

674

e 180 e OOt

= o Ay

i l,
A 1 i

1:3 280 g SCALE L IE -3
fciogan e, S

[}
| :
= -
r‘ I f;\oo
T

T2
it a3 MM

LONG SECTION

FROM ROMPL ,,’

s.w 16-4 > [ A 1%-2& 30-4C 1Z-08 19.95 L, _t'sa% -y
- :
a—”"'*—nm—“"—“n
-,<' -
st ss .

N, f

Aoyt 4&»{_‘@\
P B =Y T 4

Append-L.

L-—12




2.

Heasurement of Strain and Displacement

1)

Observation Point of strain and'displacement

(1) PCB L=30.46 m (Prestressed Concrete Beam)

20,460

27.240

| 6.990

l_

3630 3.000 3630 2700 3630 3660

Agpend-t,

. 2 060

N

Observation Point
for the Beam

1701000 ¢.720

100017

1570 1825 1000,

1 3

1.825 500

|

‘Observation Point

for the Beams

|.335 3@ 2130 =

L-13

0

|
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(2) PCB L=15.25 m (Prestressed concrete . Beam)

15.250°

(o

12.390

3195 3,000 3.630 2565

\

5

|

Hanging Scaffoldi

Y

==

=

Libservation Point

\\\4 Observation Point

for the Deck Slab for Beam
9. 060
170 1.000 6.720 1.000110

70 1825 1000 1825 500

L

1

|

[}
o

/
1335 / 6390
7 _

Observation Point
for the Deck Slab

L-—14

Observation Point

for the Beam.
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2) The Measurenent Point of Strain
(1) Beam of PCB ( L=30.46 m )

- Number of straih gages ; 6 gages per beam
- Location of strain gages ; As shown on the drawing

Q

75Q

1660

T S
(s8]

Strain gage

(2) Beam of PCB ( L=15.25 n )

- Number of strain gages ; 6 dgages per beam
- Location of strain gages ; As shown on the drawing

//
R e C)pe e
} A §£~
3
i | O
Q
5- 1 ‘2
310
JRUNN R U S AR 8
- - w
s T\ o - """.”"
1‘-5£®l155\ Strain gage
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(3) R.C deck slab of PCB ( L=15.25 m only )

- Number of strain gages

; 2 gadge per deck slab
- Location of strain gages ;

One for main reber apy
other one for distributig
reber

Strain gage
(Distri. Re-bar)

Strain gage
{Main Re-bar)

Append-L
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3) Measurement Point of Displacement
(1) PCB ( L=30.46 m )

- Number of dial gages ; 1 gaqe per beam
- Location of dial gages ; At the center of the span

9,060
170.1.000. .6.720 1.0COVI0
' 1570 1825 1000 1.825 500

!
.

magrietic stand

and dial gage

——mgeE T [ AT

outline of Displacement Measurement For Beanm

L 17



(2) PCB ( L=15.25m )

- Number of dial gages ; 1 gage per beam :
- Location of dial gages ; At the center of the span

. 9 QG0
1%10@@ G720 1 QCO 170
1470 1825 1000 - 1825 500

l

RS

dial gage

Spring

Piano Wire

- TRIETRINET o — EEET

outline of Displacement Measurement For Beam

Append-L

L—18



Aprend-L

(3) R.C. deck slab ( PCB L=15.25 m only )}

~ Number of dial gages ; 1 gage per deck slab
- Location of dial gages ; At the center of deck span

_ 9. 060
WOl - 6.720 1000170
| 535 1825 1000 1825 53

Y.

N

magnetic stand
and dial gage

—— TERTY

gutline of Displacement Mesurement For'R.c Deck Slab
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3. Loading Arrangement
1) For bean

(1) PCB ( L=30.46 m )

30.4GO
. | 27.24 -
6990 3.630 3000, 3.630 _2.700 3.630 3660

’[,__; e

—

6. 0CO
~ Loading Case-1
O
m r
! I _? ___“v______*'ﬁ #@'Tﬁ
L | T ]
. P =20
L §
o
- Loading Case-2
— i
H-m_
r iﬁ* _é_ ) ﬁ%ﬂ LO E‘I\)j
- .n A f. g;;jﬂ '
1 *_ _?_ . k{? 7,W_H# g | o
| ol & - — i S [
?1:’\- ! M
a4 7
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- Loading Case-3

7 4l

g oy

i

S ool
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(2) PCB ( L=15.25 )

15.250 .
. 12.390
195, 3000  3.630 2.56%
L] ‘ . | |
mH
H : 0.000 3
| | l ~ Hanging Scaffolding |
|l j i
il iH _;z; 1|
- Loading Case-1
N
1 D
[4)]
' ¢
EEEIE 0
1 . . Q
B * | o5
&
!
- Loading Case-2
O
: 0
B =0
' 7 i @
' | ® * 8t~
R _ . . _ Sl
I
' o
. . : ®
- # | 50
L)
| 19
r
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- Loading Case-3

Ol

Append. 1.
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2) For deck slab ( PCB L=15.25 m only )

p——

Hanging Scaffolding

. 15.250 _
;, 3.630 24100
AN
LD\ )
Cl b % T 15
o
g I 6.000

- Loading Case-1

R
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1. general View
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2. Measurement of Strain and Displacement

1) Obsarvation point of atrain and displacement

(1) RCS (Reinforced Concrete Slab)

4.350 _ 4.620 . 4.350
1740 2610

2y
=

FURRY R R

i

{ “Observation Point
for the Deck Slab

7.640 |
56Q . 6.520 560
1000 1760 10001760, 1000

T

AN el

\\\\‘\a dgservation Poiﬂgm
3 0 'for the Deck S8lab
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2) Measurement Point of Strain
(1) RCS

- NUmber'Qf strain gages ; 2 gages per a observation point
= Location of strain gages ; At the center of the span

V]

Strain gage
{Main Re-bar)

Strain gage -
(Distri. Re-bar)

3) HMeasurement Point of Displacement
(1) RCS

- Number of dial gages ; 1 gage per a observation point
- Location of dial gages ; At the center of the span

7.640
16 6.520 56
ILOOO 1 760 1000 1760 _IOOF)

B

magnetic stand
and dial gage

———

Qutline of Displacement Measurement

Append-L,
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Loading Arrangement
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 LOADING TEST RESULTS
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RESULTS OF TRAFFIC COUNTING SURVEY
FOR DYNAMIC TEST AT BRIDGE NO. 00237200

Direction : Kuantan To Kemaman

Date: 19 Noyember 199

Car/Taxi Medium Lorry Heavy Lotry Bus
Time Van/Pickup (2 Axles) (3 Axles) N
16:00 — 16:10 - - - - ]
16:10 ~ 16:20 38 0 1 i
16:20 ~ 16:30 30 0 1 1
16:30 — 1640 52 1 3 0 ]
16:40 — 16:50 45 2 1 1]
16:50 ~17:00 . . 0 2 1
17:00 — 17:10 30 0 .3 0
17:10 ~ 17:20 44 0 2 0 7
17:20 — 17:30 34 0 2 0
17:.30 1740 | . M 1 4 1
17:40 - 17:50 3. 0 0 2 B
17:50 — 18:00 50 1 0 i
18:00 — 18:10 a7 0 1 2
18:10 — 18:20 44 0 2 0 R
18:20 — 18:30 35 1 4 0 ]
18:30 ~ 18:40 39 0 1 0 3
18:40 — 18:50 27 0 O ]
18:50 — 19:00 a5 i 2 3
- Total 672 7 28 14
Direction : Kemaman To Kuantan
CarfTaxi Medium Loty Heavy Lorry Bus
Time Van/Pickup (2 Axles) {3 Axles) ]
16:00 — 16:10 o - - -
16:10 — 16:20 23 3 3 i ]
16:20 — 16:30 35 2 1 2 B
16:30 ~ 16:40 55 3 1 1 L
16:40 — 16:50 40 2 0 1 |
16:50 — 17:00 40 4 R 2 ]
17:00 — 17:10 46 9 4 1 ]
17:10 — 17:20 52 4 2 0 |
17:20 — 17:30 74 8 2 2
17:30 — 17:40 69 10 2 3
17:40 — 17:50 59 5 4 - s |
17:50 — 18:00 35 10 2 0 o
18:00 - 18:10 53 10 4 2.
1810 - 18:20 54 3 2 0
18:20 — 18:30 54 3 1 T
18:30 — 18:40 67 10 0 0 B
18:40 —~ 18:50 75 7 1 0 B
18:50 — 19:00 60 6 1 1 ]
Total 891 ] 99 31 19 )
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APPENDIX — M2

. FLUCTUATION

_DIAIGR'AMS OF DYNAMIC LOADING TEST
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APPENDIX — M3

STRESS

HISTOGRAMS OF DYNAMIC LOADING TEST



RCEB Girder—2

STRESS HISTOGRAMS

SBC Upper Flange of G-2

“ 8 -3 i
o
-*i-“g L} 5
- of ™
o § “f3
< a *
il 8 B E
qm@‘ Fi ’ [y} ~BrE
o 5 4 | o § - '3
o8-S o nE-a
" Ef o -y
© Egrn = ‘,;: S g
7 ga H
«»Kf—-fég' © : -4
o RS &
‘ Ef‘é_g 3 m B T R TR T e
e . & DRI o e I
. : el - o e A e e ) g
S e %mmm g
N =
, . . ; T S Y DU TN SR DN N S A
o a g o 2 = o ) 3 88§ 382 8RR 3Ty aa-
fLiuanbaig Taunabatd
i 5
“f= . ~8
= G o ls
5%’5\@3&‘%“ P o]”
- . o j—3
P ok o N
| o
R R J A4
W&W w W
. -3 o -
o -.{R."‘s g gJD R ;
| o E
e & oif -5
ey £ [N ufl &
Y2 N L AEE
o ’é- g ) R EEEE
- E = ) % (R L .«§
.’- E g g s o 54
N
- B2 g
o v
ol 2
t
_____ S ISR H i ] 1 il 1 1 1 ] ] 1 ] 1 H i .
g 5 3 R 8 8 3 8 8 8 ° g 8 3 £ ¢ &8 8§ 3 8 °
savsnbasy Kmaemmn = e

-32

-39

Worlont Strmes (Rt eadind

o
|
52

l -
=65
Workipns Stress (Kgf/sgem)

3
&
-5
SBC Lower Flange of ¢-2

-.E,_‘
. uﬁ‘-a
! .
i 1 L N ] ||]I|IIIIIIIII14‘..._1~
8 8 8 E.LEOF 7 BEE83BR58887883832°

Kauanbaag
Asuonhazg

M-10









1o,

11,

12,

TABLE OF CONTENTS

Descriptign ' gggg
Géneral ...‘...ﬁf..............,;..;..,. ...... o e asaas N~ 1
Geometric Design Standard ......c.0. et e s e s ananan eee N- 1
Bridge width ...w.,;..¢................,, ........ ceesss N- 2
Frée BOoard ....eeeesnnen et e e N- 2
Bridge Loading ....seseeeeerroecnsnssassnansns ceseean . N- 3
Design Method BPPLIieA +evivenirannnnnn e, N-10
Bridge Planning ...... e N~-10
Supéfstructure Design .......ve... s rsevssasracrasenniss N-14
Substructure Design ..... G estrsatcrreresacn s Cee e N=-15
Loading Combination .....cciiieeiiereninrerioaecianens N-20
Maﬁerial And Allowable Stress ...... e 7..,{ ........ N=-22

Design Standard .......cc00--. Gt e ceerrent e s e N-26



	APPENDIX-J ; BACKUP DATA OF SUBSOIL INVESTIGATION
	Drilling Logs for the 5 Selected Bridges
	Plot of Index Properties Versus Depth at Bridge No. 00546980 (Fig. J-1 to J-3)
	Plot of Index Properties Versus Depth at Bridge No. 00546980 (Fig. J-4 to J-6)
	Pressuremeter Curve at 5 meters depth for Bridge No. 00546980
	Pressuremeter Curve at 10 meters depth for Bridge No. 00546980
	Results of Chemical Tests on Water Samples from Boreholes (Table J-1)
	Results of Chemical Analysis on Soil Samples from Hand Auger Holes (Table J-2)
	Results of Chemical Analysis on Soil Samples from Hand Auger Holes (Table J-3)
	Recommendations for Concrete Exposed to Sulphate Attack (Table J-4)

	APPENDIX-K ; BACKUP DATA FOR HYDROLOGICAL ANALYSIS
	Location of Rainfall Gauging Station and Monthly Mean Rainfall
	Annual Maximum Rainfall
	Thiessen Polygon and Basin Mean Rainfall
	Outline of Runoff Calculation

	APPENDIX-L ; LOADING POSITIONS AND MEASUREMENT POINTS
	Bridge No. 00237200
	Bridge No. 00319110
	Bridge No. 00834850

	APPENDIX-M ; LOADING TEST RESULTS
	APPENDIX-M1 TRAFFIC DATA DURING LOADING TEST
	APPENDIX-M2 FLUCTUATION DIAGRAMS OF DYNAMIC LOADING TEST
	APPENDIX-M3 STRESS HISTOGRAMS OF DYNAMIC LOADING TEST

	APPENDIX-N ; STRUCTURAL ASSESSMENT CRITERIA

