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ABSTRACT

Asphalt pavements constructed early were approaching their design life, leading
to the deterioration of the road performance, which has seriously affected the traffic
safety and comfort of road users, so certain roads need maintaining or reconstructing.
It is necessary to evaluate the performance of pavement before the maintaining and
reconstructing, however, current pavement performance evaluation methods are
mainly to evaluate entirety roads or surface characteristics, can't meet the demand of
evaluation.

As an important part of the asphalt pavement structure, the damage condition of
semi-rigid base can directly affect the overall performance of the road, therefore
semi-rigid base should be evaluated to determine its reasonable treatment mode. In
actual programs, "broken class" method is mainly applied to determining damage
situation of semi-rigid base, which is complicated, inefficient and high-cost. Modulus
back-calculation methods based on testing data captured from FWD make it possible
to evaluate semi-rigid base with "non-broken class" method. But how to determine
rigid substratum depth in the theoretical model is to be solved, meanwhile, the
relationship between the modulus of semi-rigid base and its damage has not been
established. To solve problems above, this paper analyzed correlation of pavement
structure layer performance indicators, finally put forward semi-rigid base damage
assessment method and setting method of rigid substratum depth in modulus
back-calculation of asphalt pavement.

First of all, research process was proposed based on the research status at home
and abroad, so as to determine detection index and testing way during the actual
research process.

Secondly, the correlation of pavement structure layer performance indicators
were analyzed on the base of actual detection data. Then, the relationship between
surface deflection and damage of semi-rigid base was built up. Semi-rigid base
modulus was calculated with the data of deflection, which is used to establish the
relationship between base damage and modulus, providing theoretical basis for
"non-broken class" method of semi-rigid base distress evaluation.

Finally, in order to reduce the difference between theoretical deflection basin and

deflection basin, further increasing modulus calculation accuracy, setting method of
11
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rigid substratum depth has been presented based on actual detected data. The writer
calculated semi-rigid base modulus by using the back-calculation method based on
inertial point. The result matched the actual situation, indirectly proving the feasibility
of semi-rigid base damage evaluation method proposed above.

Key Words: asphalt pavement, modulus back-calculation, rigid substratum,

semi-rigid base, distress evaluation
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K48+500~K48+600 76.5 66.7 34.5
K48+600~K48+700 96.1 43.6 24.8
K48+800~K48+900 92.3 37.5 20.5
K48+900~K49+000 95.6 40.6 24.8
K49+100~K49+200 63.0 60.7 39.0
K49+200~K49+300 98.0 429 23.8
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K67+800~K67+900 55.0 75.8 46.0
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%% 2.10 FWD il xi Aoz B J2 H SR SR i i

Wi For il pii 2 2 A ) B o BE B /m KRG R
K50+985 2.0 R
K50+997 3.4 R
K50+998 3.5 R AT
K51+005 4.6 Hia 4% (3.5m)
K51+010 4.6 KM 244% (3.5m)
K51+075 2.5 Mia 4% (2.0m)
K51+105 2.5 KM 245% (2.4m)
K51+105 3.6 KM 245 (4.0m)
K51+175 3.6 2 (1.6mX2.0m)
K51+177 3.6 2 (2.0mX2.0m)
K51+180 3.9 R 4F
K51+184 43 R 4F
K51+188 3.6 R 4F
K51+192 3.6 R
K51+196 2.0 R
K51+220 2.0 Wi (3.0m)
K51+222 2.0 WP (3.0m)
K51+263 2.0 KM 244 (1.5m)
K51+265 2.0 Fim 244 (1.5m)
K51+285 5.6 R U
K51+287 5.6 R IF
K51+289 2.9 FEm 25 (1.1m)
K51+289 2.9 R IF
K51+312 2.9 R 4f
K51+316 5.5 R 4F
K51+320 4.0 R 4F
K51+324 4.0 R 4F
K51+486 4.0 R
K51+488 4.0 R
K51+546 3.1 R AT
K51+548 3.1 R U
K51+550 3.1 Him244% (2.5m)
K51+636 3.1 R U
K51+638 1.8 R U
K51+720 1.7 FEFE
K51+730 1.7 JEFE
K51+756 2.0 R IF
K51+758 2.0 R 4F
K51+760 2.0 s (30m)
K51+762 53 s (30m)
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K51+803 5.5 R AT
K51+805 4.7 A Z45%(15m)
K51+807 4.7 A 2E4%(4.5m)
K51+810 4.7 I\ 171 5% (10m)
K51+818 47 R4 (0.8m)
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K51+845 2.7 R UF
K51+850 2.7 f24(3*3m)
K51+953 3.8 R IF
K51+955 3.8 R 4f
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TE MR 1 FERE
K50+985 202.50 338.30
K50+997 113.70 187.40
K50+998 116.70 151.40
K51+005 270.73 521.90
K51+010 193.95 397.20
K51+075 97.35 189.10
K51+105 120.98 180.20
K51+105 192.55 341.80
K51+175 220.58 331.10
K51+177 352.15 797.20
K51+180 490.53 912.80
K51+184 159.35 336.10
K51+188 146.88 255.50
K51+192 133.13 261.60
K51+196 134.85 234.90
K51+220 153.65 265.50
K51+222 176.13 232.80
K51+263 219.33 240.60
K51+265 96.08 191.40
K51+285 207.95 244.50
K51+287 165.05 210.30
K51+289 165.03 291.70
K51+289 289.33 342.20
K51+312 145.53 264.00
K51+316 204.35 433.70
K51+320 109.65 114.70
K51+324 143.90 300.70
K51+486 220.60 333.00
K51+488 261.90 528.60
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K51+758 188.25 487.70
K51+760 235.50 631.10
K51+762 231.25 487.30
K51+803 179.35 393.80
K51+805 271.03 724.10
K51+807 267.25 490.40
K51+810 246.85 528.30
K51+818 404.85 559.60
K51+818 273.30 428.30
K51+845 181.68 336.10
K51+850 245.78 375.30
K51+953 230.25 257.60
K51+955 148.65 249.60
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K48+300~K48+400 13.4 7.9 47.7 14.6
K48+400~K48+500 13.2 7.8 48.4 25.0
K48+500~K48+600 18.5 12.4 66.7 34.5
K48+600~K48+700 25.3 14.0 43.6 24.8
K48+800~K48+900 19.3 10.1 37.5 20.5
K48+900~K49+000 243 12.8 40.6 24.8
K49+100~K49+200 31.8 17.9 60.7 39.0
K49+200~K49+300 24.7 14.2 42.9 23.8
K49+300~K49+400 29.6 14.9 61.2 19.3
K49+500~K49+600 20.5 13.1 70.2 21.4
K49+600~K49+700 20.0 13.5 42.4 24.8
K49+700~K49+800 15.1 6.5 25.2 15.8
K49+800~K49+900 14.5 10.4 40.2 21.5
K51+000~K51+100 41.5 22.5 33.3 17.3
K51+100~K51+200 33.9 21.5 30.6 20.9
K51+200~K51+340 31.1 17.0 29.1 18.3
K51+500~K51+600 40.4 28.5 97.9 67.0
K51+600~K51+700 23.4 14.5 56.4 42.4
K51+700~K51+800 30.0 16.0 58.5 31.8
K51+800~K51+900 40.0 27.0 79.9 44.4
K51+900~K52+000 16.4 10.0 36.4 18.8
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K48+600~K48+700 24.8 96.1
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A AGEIN B A e A MR A R R R (AR SE A ) ZS 0T EI{E DY 0.22mm,
R T SO IR 5 AE AT R S B R A A RE, o BT SCEUE 0 T R AR TR VLG 45 B A
1y A 2 S B S B S T A 1T R, DA e TSRS MR I R AR B 45 4 J2 5 R U 2
#3222, TFEIN LEIAIALE w=0.4, FRIMEEEIEFA L 1=0.3.
- FRRARAGIN, ) SRS R SR R RE B J2 R N R AR
SRS RUNTT R 2.17.
R 217 FRIPERERCR GEZE RS TIA R

TR | CENEIEE] | RN ER | R R | B ERR R
Eo/MPa AR EE;/MPa | Z1/0.0lmm = E/MPa & E/E;
25 36000 0.90
40 40000 35 10000 0.25
45 4000 0.10
25 19800 0.90
50 22000 35 5500 0.25
45 2200 0.10
25 14400 0.90
60 16000 35 4000 0.25
45 1600 0.10
25 10800 0.90
70 12000 35 3000 0.25
45 1200 0.10
25 9000 0.90
80 10000 35 2500 0.25
45 1000 0.10
25 7650 0.90
90 8500 35 2125 0.25
45 850 0.10
25 6750 0.90
100 7500 35 1875 0.25
45 750 0.10
25 6300 0.90
110 7000 35 1750 0.25
45 700 0.10
25 6120 0.90
120 6800 35 1700 0.25
45 680 0.10
25 5760 0.90
130 6400 35 1600 0.25
45 640 0.10
25 5400 0.90
140 6000 35 1500 0.25
45 600 0.10
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R 2.18 FNIMERE R IR DL 2

Eink Nyl FJZA1/0.01mm E/E; FEMINIROLTE 2L BCI
A 0, 25) (0.9, 1] [90, 100)
B [25, 35) 0.25, 0.9] [75, 90)
C [35, 45) (0.1, 0.25] [60, 75)
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o FWD £ 125 Y1 2 /mm
= He
| /KPal bl by | D3 | D4 | D5 | D6 | D7 | D8 | Do | R
/MPa

1 | 701 |2.775 | 1.061 | 0.645 | 0.387 | 0.274 | 0.156 | 0.093 | 0.065 | 0.043 | 28.5
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BUTH R ZER IR L B TORZEA. BRIt RS EIEEE R,
KEFA 525, RAIHRZE R bre? RARITHRESE R TR 3.3 Kk 3.4,

£33 AFH. B A& PEIHRE R (L D AL mm?

LA I b2 B B H/m

Eo/MPa 3 4 5 6 7
30 10.205 10.820 11.215 11.494 11.699
35 5.291 5.668 5.913 6.089 6.218
40 2.657 2.888 3.040 3.153 3.236
45 1.232 1.368 1.461 1.533 1.586
50 0.484 0.557 0.611 0.654 0.687
55 0.132 0.162 0.187 0.212 0.231
60 0.017 0.016 0.022 0.033 0.042
65 0.046 0.023 0.015 0.016 0.018
70 0.164 0.125 0.106 0.100 0.096
75 0.335 0.284 0.258 0.247 0.239
80 0.537 0.478 0.446 0.431 0.420
85 0.756 0.691 0.654 0.636 0.623
90 0.983 0.913 0.874 0.853 0.839
95 1.212 1.138 1.097 1.074 1.059
100 1.438 1.362 1.319 1.296 1.279
105 1.660 1.582 1.538 1.514 1.496

R34 AFH. Bl & PHOASIIREL GBI D H mm

LEEE I T ik 2= B EVRE H/m

Eo/MPa 3 4 5 6 7
30 -2.896 -2.952 -2.985 -3.007 -3.023
35 -2.087 -2.134 -2.163 -2.182 -2.196
40 -1.480 -1.521 -1.546 -1.563 -1.575
45 -1.008 -1.045 -1.067 -1.082 -1.092
50 -0.630 -0.663 -0.683 -0.697 -0.706
55 -0.321 -0.351 -0.369 -0.381 -0.390
60 -0.064 -0.091 -0.108 -0.119 -0.127
65 0.154 0.129 0.104 0.103 0.096
70 0.341 0.317 0.303 0.294 0.287
75 0.503 0.481 0.468 0.459 0.453
80 0.645 0.624 0.611 0.603 0.597
85 0.770 0.750 0.738 0.731 0.725
90 0.881 0.862 0.851 0.844 0.839
95 0.980 0.963 0.952 0.945 0.940
100 1.069 1.053 1.043 1.036 1.032
105 1.150 1.135 1.125 1119 1.115

IR 3.3 LK 3.4 HiRZEZHIE, ELB YA O ROIRZERIFAS B IRE
fabre? Z AR R I, N 3.5 frs. AN T AERMER R, RIE T ENZ i)
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P A O EIRZEDA
K 3.5 BUE PO EIREEA SR ZE2 R RE (L6 1D
(2) [FIREIES T IL AR T IR A B SERR A G o SRR ik 3.2
AR, THE S TR R B IUE N 710KPa, {348 R O 15em, Nt
NEMNEREIUE 6894MPa, XFMIAFAELEL 0.2, TIEJAFAELEL 0.4. 43 HITHEA
[FHE N VAR E R re? KO B TTURZED, 73S T3 3.5 3K 3.6,

®35 AFAH. B & NETIRHIRE RIRe? (L4 2) FAL mm?

LA WIPE T ENZE BB IR L H/m

Eo/MPa 3 4 5 6 7
30 14.744 15.494 15.970 16.302 16.546
35 8.606 9.095 9.406 9.626 9.788
40 5.080 5.407 5.617 5.767 5.878
45 2.978 3.199 3.342 3.445 3.524
50 1.699 1.847 1.945 2.017 2.072
55 0.918 1.016 1.081 1.131 1.170
60 0.451 0.512 0.554 0.588 0.615
65 0.185 0.220 0.244 0.267 0.285
70 0.053 0.067 0.079 0.092 0.104
75 0.009 0.008 0.010 0.016 0.023
80 0.024 0.011 0.006 0.007 0.010
85 0.079 0.058 0.046 0.044 0.044
90 0.162 0.133 0.117 0.111 0.109
95 0.261 0.227 0.208 0.199 0.195
100 0.372 0.334 0.312 0.301 0.296
105 0.490 0.448 0.424 0.412 0.405
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# 3.6 AR H. EcH G PO RETREL (34 2) A7 mm
R Wi R BNZE R B IR H/m
Eo/MPa 3 4 5 6 7
30 -3.489 -3.545 -3.579 -3.601 -3.617
35 -2.669 -2.717 -2.746 -2.766 -2.779
40 -2.054 -2.097 -2.122 -2.139 -2.151
45 -1.576 -1.614 -1.636 -1.651 -1.662
50 -1.194 -1.227 -1.248 -1.261 -1.271
55 -0.881 -0911 -0.930 -0.942 -0.951
60 -0.620 -0.648 -0.665 -0.676 -0.684
65 -0.399 -0.425 -0.441 -0.451 -0.458
70 -0.210 -0.234 -0.248 -0.258 -0.265
75 -0.046 -0.069 -0.082 -0.091 -0.097
80 0.097 0.076 0.064 0.055 0.049
85 0.224 0.204 0.192 0.184 0.179
90 0.336 0.318 0.307 0.299 0.294
95 0.437 0.419 0.409 0.402 0.397
100 0.528 0.511 0.501 0.494 0.489
105 0.610 0.594 0.584 0.578 0.573
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[FIGF R W2 A i S0 7 B T~ NI 2 4R VR S WIE R B IR B

(3) BJEHEEK 3.2 HE 3 HSLBRE YA THE IR YT A fir 2HUE A
711KPa, fi#¥:1%E R A 15cm, WIPENENZEEEE 6894MPa, X WyHFA LLHX
0.2, LEIAMELEL 0.4, TABENIME FENEANFRERE H L LEEBSE B, 115
AT EAFEE AR ZERRe? LSS TR ZEA, i
BEER gt T3 3.7 &3k 3.8,

HEWE Y,

* 3.7 AR H. BoHAE NEUIHE R E e bre? (5L 3) FAAL mm?
R NI BRZ 13 B R H/m
Eo/MPa 3 4 5 6 7
30 11.891 12.558 12.980 13.276 13.497
35 6.464 6.882 7.148 7.336 7.479
40 3.472 3.737 3.907 4.029 4.124
45 1.785 1.951 2.058 2.137 2.200
50 0.838 0.937 1.002 1.051 1.094
55 0.329 0.382 0.417 0.447 0.474
60 0.088 0.108 0.123 0.138 0.155
65 0.014 0.011 0.010 0.014 0.024
70 0.046 0.025 0.013 0.010 0.013
75 0.144 0.110 0.090 0.081 0.080
80 0.284 0.241 0.214 0.201 0.197
85 0.449 0.399 0.368 0.351 0.344
90 0.629 0.573 0.539 0.519 0.511
95 0.816 0.756 0.719 0.698 0.688
100 1.005 0.943 0.904 0.881 0.870
105 1.194 1.130 1.089 1.065 1.054
# 3.8 AR H. EgHE FHORETTREA (524 3) FA7 mm
R Wi R BNZE R E IR H/m
Eo/MPa 3 4 5 6 7
30 -3.139 -3.195 -3.229 -3.251 -3.267
35 -2.319 -2.367 -2.396 -2.416 -2.429
40 -1.704 -1.747 -1.772 -1.789 -1.801
45 -1.226 -1.264 -1.286 -1.301 -1.312
50 -0.844 -0.877 -0.898 -0.911 -0.921
55 -0.531 -0.561 -0.580 -0.592 -0.601
60 -0.270 -0.298 -0.315 -0.326 -0.334
65 -0.049 -0.075 -0.091 -0.101 -0.108
70 0.140 0.116 0.102 0.092 0.085
75 0.304 0.281 0.268 0.259 0.253
80 0.447 0.426 0.414 0.405 0.399
85 0.574 0.554 0.542 0.534 0.529
90 0.686 0.668 0.657 0.649 0.644
95 0.787 0.769 0.759 0.752 0.747
100 0.878 0.861 0.851 0.844 0.839
105 0.960 0.944 0.934 0.928 0.923
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3.3. 2 M TRENE REFERIE
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T A B Aiff 2 I T i 2 o A 18 R R (Y S B e i 55 280 R B iR
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BEAR A NIVE N ENE BRI H—E R, BPiET O m S T0REAN 0 W S TIE
wZEe /N, BARTLAGI AL B TORZEAZ TN 0 /FNIERI A bR —, XFE
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AR IR A MNIYE T RN, KNI T ENE B EARRRE H, %
WP S LR B YR AN 22 AR bR o T PR 73 590 e SEBr a1 3 23
o, SN ENZ % B S TR B R

(1) HERE 32 MRS —HEE, ZAHEE ALY EMEE AN b
R, 2 HRIE 3.8 Fronimfe B, FERRe AR b i E AN FITR BRI N RS, F2]
fap gk L SRR YT SERR S PUAEEE, 23 PR NI TR BNZ IR FEAS [F] I () 38 0T
FICRAER 3.9, AN B XN SR TS LRSI M ER, HaR
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# 3.9 AFENRENIME N ENZ I SRR IS IR (SEF D

WITE

YA AR N
Y R YLE/mm
£ H/m| DI D2 D3 D4 D5 D6 D7 D8 D9
3 -2.775 | -1.006 | -0.598 | -0.357 | -0.241 | -0.128 | -0.074 | -0.044 | -0.026
5 -2.775 | -1.049 | -0.634 | -0.378 | -0.266 | -0.149 | -0.097 | -0.061 | -0.039
55 | -2.775]-1.065 | -0.644 | -0.394 | -0.279 | -0.158 | -0.099 | -0.068 | -0.044
6 | -2.775 [ -1.075 | -0.654 | -0.404 | -0.287 | -0.165 | -0.101 | -0.071 | -0.048
-2.775 | -1.110 | -0.700 | -0.459 | -0.342 | -0.227 | -0.170 | -0.136 | -0.133
310 KRB SRS TIER (S D
A P S YT SR YT
EibJE TR
JFH/m | DI | D2 | D3 | D4 D5 D6 D7 D8 D9
3 0.0% | 52% | 7.3% | 7.8% [ 12.0% | 17.9% | 20.4% | 32.3% | 39.5%
5 0.0% | 1.1% | 1.7% | 2.3% | 2.9% | 4.5% | 43% | 62% | 9.3%
55 [0.0%|0.4% [0.2% | 1.8% | 1.8% | 1.3% | 6.5% | 4.6% | 2.3%
6 0.0% | 1.3% | 1.4% | 4.4% | 4.7% | 58% | 8.6% | 92% | 11.6%
0.0% | 4.6% | 8.6% | 18.6% | 24.8% | 45.5% | 82.8% | 109.2% | 209.3%

IR 3.10 Prosfa il aBIR SIS LRSI ER T LUE I, BEHENI
PENENER B IN, B A S S IR 2 23 e m @S, Bk, %
REAFAE—DNIVE T ENZ R ERE, ARSI S LB ZER .

X BURENIVE TS BNZ B BIREE 23 09 Sm. 6m S AN BCE NI T ENZ R RS2
DI S LR Tl H T 3.9,
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0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
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—— H=5mi B AL
— PR YR

H=6m F i 25 1T
— R E NI TN

PR A 3 O RSB S /m

K 3.9 ISP SLhrE il (S5 1)
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CREE3.10 X 3.9, nILUE BRI N ENZ B EREA T 5~6m (A,
LN R ENZ R BIREALT S~6m 2 R, PRSI E SR, 4
MIE T EMNZ B EIREEN 5.5m B, 1] LB BTSSP S U 2 Fe? N
0.001, A LLZBEATE, NI ZE NI T ENE B B IR N 5.5m.

YNIME T ENZ R EAE 5.5m B, SR 2 /M LA E Eo BUEA
67.5MPa, 37 H] FH AR AR 1 Ry 28.5MPa,  BRIBAR Y h 5 B 1 2
B ONFR B 2.37 fi%.

(2) FIFHFRIRER 202 2 AR, 2R L AR A S E AR BB
TEH A M HR A IS 2. SER R ok B A FIR NI T ENE R, R
FBR L PIREIL A T3 3,11, [R5 8k il R 25 T S SERR S T 1A ) 22 5%
B RIS T3 3.12.

2311 AERFERIME T ENZ R IR ER SR (S 2)

KLY PR SV 5%/

¥ H/m | DI D2 D3 D4 D5 D6 D7 DS D9

3 -2.254 | -0.836 | -0.49 |-0.296 | -0.199 | -0.106 | -0.061 | -0.036 | -0.021

5 -2.254 | -0.87 |-0.517 | -0.308 | -0.207 | -0.11 | -0.064 | -0.038 | -0.022

5.5 -2.254 | -0.874 | -0.525 | -0.321 | -0.223 | -0.127 | -0.071 | -0.053 | -0.027

6 -2.254 | -0.879 | -0.567 | -0.359 | -0.254 | -0.17 | -0.103 | -0.061 | -0.042

-2.254 1 -0.905 | -0.571 | -0.374 | -0.278 | -0.185 | -0.139 | -0.11 | -0.092

302 N HERE IS KRS TIER (S 2)

T o N
il kiﬁf BN TRS MM S =
FIE=MAN
% H/m D1 D2 D3 D4 D5 D6 D7 D8 D9

3 0.0% |4.7% [ 9.8% | 11.9% | 15.0% | 28.4% | 26.5% | 18.2% | 32.3%

5 0.0% |0.8% | 4.8% | 83% | 11.5% | 25.7% | 22.9% | 13.6% | 29.0%

5.5 0.0% ]0.3% [3.3% | 45% | 4.7% | 14.2% | 14.5% | 20.5% | 12.9%

6 0.0% |0.2% | 4.4% | 6.8% | 8.5% | 14.9% | 24.1% | 38.6% | 35.5%

0.0% |3.2% | 5.2% | 11.3% | 18.8% | 25.0% | 67.5% | 150.0% | 196.8%

58— HEHR M 8 R, BEAE WL T BNZIR LRGN, &M RS
UURZE 2 ISRV B GBS . SIS ENZ R EIREENT Sm i, A Rl
BTN BB ARIE FENZBCE R T om I, 24 A B
BUCHIRT LB Y0, i, 5B ETIH S LIRS TUE Z 5 R/ N RHIAE R R
JR BB IR IRAE S~6m Z 18], HNIMENENZ B EIREDY 5.5m B, BITHZESR
ey, N 5.5m i NI T ENE BB IR EE .

HWIPE N ENZ R EAE 5.5m I, EREIEZERRDNEERE B JUEN
85MPa, HI A I AR FMS I () L FeA5 &y 38MPa, JYER SRR 2.23 7.
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0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0 1 1 1 1 1 1 1 1 1 J
- p
—— H=SmI E B
— SR
-1
E H=6ms H 82 7
12 —— SRR ERIE R
i
-1.5
-2
B B A A B T /m
-2.5
13,10 BRIV S bR A (S 2)

(3) Jaireh 3 HEWE, ZABIRFRMERAE LR E T iIn A AR
DTSR o B E AR T Bh 2B R N PR 2 PTIE R 1738 313, Rl it s
TS LB BPIZE IR T3 3.14,
% 313 AFRENIE T ENZE N SRR ARSI (SLF) 3)

Atk PG 25 {7 /mm

HYFZSPN

J% H/m DI D2 | D3 | D4 | D5 | D6 | D7 | D8 | D9
3 2.611 0.97 10.592 | 0.368 | 0.259 | 0.153 | 0.101 | 0.07 [ 0.051
5 2.611 0.998 | 0.609 | 0.372 | 0.267 | 0.156 | 0.104 | 0.072 | 0.052
5.5 2.611 1.013 | 0.618 [ 0.384 | 0.271 | 0.16 [ 0.106 | 0.074 | 0.053
6 2.611 1.019 | 0.631 [ 0.389 | 0.282 | 0.167 | 0.119 | 0.091 | 0.075

2.611 1.052 | 0.664 | 0.435 | 0.324 | 0.215 | 0.161 | 0.129 | 0.107
% 3.14 BN SES SIS SRS IR R (S 3)

At T FLB B SR

Fih 2 R

B H/m| DI D2 | D3 | D4 | D5 | D6 | D7 | D8 | D9
3 0.0% | 4.2%[5.0% | 3.4% | 5.5% | 5.0% | 9.8% | 13.6% | 19.0%
5 0.0% | 1.5% [2.2% | 2.4% | 2.6% | 3.1% | 7.1% | 11.1% | 17.5%
5.5 0.0% [0.0%[0.8% | 0.8% [ 1.1% | 0.6% | 5.4% | 8.6% | 15.9%
6 0.0% [0.6% | 1.3% | 2.1% | 2.9% | 3.7% | 6.2% | 12.3% | 19.0%
oo 0.0% |3.8% | 6.6% | 14.2% | 18.2% | 33.5% | 43.8% | 59.3% | 69.8%
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MW TENZ R EAE 5.5m B, HOE B EEUE N 73.5MPa, 358 H &
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3. 4 BT LREMASEFNIEREEIRE

b M AR VS R S A R R A R bR IR v B I HA %5
M SER I 3 HEVCEEEE, BN T ENE R E RN 5.5m,
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3.4. 3 ¥NIEEERENIT

3o A A SR T 1 R TR S A JE AR B A S A R ME— X —
P, RINREIR 74P 0L SRR S AR I JF L 5088 [N, EXCa il
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A S M 9 C 40 X0 B AR el 2 S 0 2 e B 1 6 2 4 LA AR FE AT
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N T BAIEEE T FWD 204 s B H I R S A 08 A TR SR R, 40
AEEL A By Cv D UKL N W 2 2% B DA % SR AR il ot 52, 1
FWD ol H AL 2= R IR S DT, B2 n B Bkl 5 28, Al il s
WIHER 3.15. B4R 3.15 FRBYEEE BN N KRNI EERE, TS
DA A Ay By Cy D 2R NI JE A5 B 2 B A8 I O3 A 2 [
W E &R E g T3 3.16.

*3.16 HEHRE AL RICS

KB | EJE WA EE;/Mpa | 3 ZHKE E/MPa JuH E/E, 35
A [11200, 11900] [0.93, 0.99]
B 12000 [3400, 6500] [0.28, 0.54]
C [1400, 2900] [0.12, 0.24]
D [800, 1000] [0.06, 0.08]
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[FIGF RS W2 A S0 7 B T NI 2 4R VR e W R BN IR LB E

* 3.15 AR ANIVEREZ RIS i E (FWD &5

A Aot e £ | e BAR R AR AL 5 71/0.00 1 mm
KrlEs B | K75 | a7 #/KPa o = o3 o4 o5 D o7 o8 59
1 700 113.70 | 109.90 | 103.10 92.20 82.50 63.20 49.90 39.00 31.50
B 2 700 114.30 110.90 | 103.40 93.80 82.40 63.00 48.90 39.40 35.80
3 700 115.10 | 109.50 | 102.30 92.90 83.90 65.20 49.20 35.10 26.50
5 700 113.90 111.30 104.10 92.30 82.70 62.20 47.90 38.00 34.70
1 700 122.70 | 114.60 | 105.40 95.80 86.80 67.30 51.20 36.50 29.60
2 700 120.10 | 116.10 | 109.10 97.00 88.80 66.40 50.00 42.90 32.60
A K 3 700 127.70 | 115.60 | 103.00 83.80 69.90 4420 29.10 19.10 15.90
4 700 117.80 | 107.70 | 102.50 92.70 83.60 65.00 48.70 34.80 26.70
5 700 118.10 | 10830 | 101.70 92.10 83.10 64.80 48.80 34.70 27.40
1 700 187.80 | 14030 | 128.90 113.30 95.20 66.90 49.80 32.80 26.30
2 700 17120 | 147.40 | 131.60 112.60 92.60 67.30 51.40 38.70 31.20
B & 3 700 197.40 | 174.00 | 152.00 | 130.80 | 109.10 76.20 53.80 34.20 23.50
4 700 186.60 | 16020 | 143.50 | 122.00 | 103.50 72.70 52.00 33.90 22.40
5 700 154.10 | 145.70 | 13420 | 121.40 | 106.00 79.70 60.30 42.60 35.30
1 700 232.50 | 218.50 | 202.30 | 177.10 | 158.80 | 109.40 78.40 52.40 40.20
2 700 22820 | 19220 | 163.80 | 139.40 | 121.80 96.70 79.20 63.00 52.00
C % 3 700 283.00 | 203.70 | 180.10 | 139.40 | 120.50 88.50 66.30 45.90 34.70
4 700 343.70 | 249.10 | 207.70 | 138.90 112.50 73.40 50.80 30.90 26.00
5 700 338.50 | 24730 | 20340 | 136.50 | 109.10 72.40 48.70 31.70 23.70
1 700 460.90 | 367.30 | 265.50 | 181.50 76.30 46.50 26.80 22.30 24.60
2 700 43240 | 310.50 | 257.70 | 20290 | 156.90 93.90 61.40 41.70 32.30
D & 3 700 470.50 | 333.20 | 270.00 | 208.10 | 165.90 | 105.60 73.20 49.60 43.60
4 700 459.00 | 325.40 | 270.10 | 192.70 | 148.80 80.70 66.80 42 .40 33.80
5 700 473.10 | 365.20 | 31230 | 22920 | 180.50 | 104.70 60.40 40.50 30.40
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iR IHSEBRA N BIE

FWD SEFnts il il & .
e b X F AL A AL EE P1/0.00 lmm

Gat)a | MRS ) VKPR D2 D3 D4 D5 D6 D7 D3 D9
EMET | K50+985 700 202.5 159.5 120.7 94.3 83.4 61.3 46.7 35.3 27.9
TEHRE | K50+997 700 113.7 84.5 71.5 70.5 61.3 48.5 41.5 31.4 30.2
THPGERI | K50+998 700 116.7 86.3 80.9 74.4 67.9 53.7 43.0 31.9 27.1
BRI | K51+005 700 270.7 207.9 181.9 151.9 133.3 94.3 69.1 48.2 35.7
BRI | K51+010 700 194.0 140.3 125.6 111.9 97.5 73.5 58.2 43.7 36.6
BRI | K51+075 700 97.4 71.5 66.8 63.3 59.5 47.1 38.4 29.7 25.5
TERERIM | K51+105 700 121.0 82.9 69.8 64.2 61.4 47.6 37.8 28.8 25.6
BRI | K51+105 700 192.6 151.0 138.9 113.2 94.4 65.9 47.8 35.4 27.4
BRI | K51+175 700 220.6 155.8 134.2 108.9 89.3 62.7 47.1 32.7 26.7
EMRME | KS1+177 700 352.2 252.0 195.1 156.6 117.2 64.6 48.0 35.4 31.8
M Em | KS51+180 700 490.5 378.9 303.5 240.5 183.3 66.4 54.6 41.1 35.3
EMET | KS51+184 700 159.4 110.1 99.9 90.3 80.1 60.6 46.6 35.5 29.1
M EM | KS1+188 700 146.9 103.5 96.7 89.2 80.2 64.0 50.2 38.2 30.6
EMFME | K51+192 700 133.1 92.5 84.7 77.0 70.1 55.7 45.9 36.1 29.9
TEMEE | K51+196 700 134.9 88.0 71.5 72.0 64.6 51.8 42.4 32.9 27.0
TEMEE | K514220 700 153.7 96.5 85.2 75.4 66.4 50.8 42.6 34.4 29.5
THPGERI | K51+222 700 176.1 117.4 106.2 97.7 88.6 71.4 60.3 48.9 41.2
BRI | K51+263 700 219.3 147.8 131.1 113.9 97.9 74.1 58.0 41.6 37.0
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Brsr

- s g o | e FAL AR AL 1/0.001mm
gtz | WithEs | farEi/KPa o o 03 o D3 D6 o7 o8 59
BRI | K51+265 700 96.1 77.0 74.3 69.9 65.1 48.6 31.1 222 16.8
BRI | K51+285 700 208.0 143.8 119.1 96.1 76.8 49.5 35.1 24.1 20.1
TERRRM | K51+287 700 165.1 105.1 80.5 71.7 61.7 41.7 28.2 21.0 14.6
TERSRM | K51+289 700 165.0 95.7 83.1 76.8 67.5 49.8 37.9 26.5 21.0
BRI | K51+289 700 289.3 155.4 124.8 102.0 76.6 47.2 30.2 20.1 22.3
EMRME | KS1+312 700 145.5 108.8 94.8 79.1 63.3 42.4 32.7 23.2 18.1
EMEME | K514316 700 204.4 139.7 121.5 99.2 74.1 45.1 29.8 20.5 17.8
EMEME | K514320 700 109.7 63.5 56.5 51.9 47.2 36.0 25.9 18.1 15.3
EMEm | K51+324 700 143.9 97.2 84.7 69.0 56.9 40.8 29.3 20.8 17.4
MR | K51+486 700 220.6 118.6 104.0 90.1 75.8 51.3 36.1 224 16.7
TEPRERM | K51+488 700 261.9 209.0 178.7 148.5 129.2 93.1 69.5 50.7 39.0
THPSRI | K51+546 700 373.9 296.3 245.0 196.1 157.8 110.0 83.5 57.2 44.7
BRI | K51+548 700 127.0 89.1 83.7 79.2 73.9 62.5 53.2 42.9 35.4
BRI | K51+550 700 109.2 78.9 75.5 72.1 67.7 58.7 51.1 41.3 34.4
BRI | K51+636 700 169.5 132.9 116.8 100.4 85.6 62.4 49.3 38.2 31.6
TERERM | K51+638 700 140.5 93.2 81.2 76.2 70.8 58.7 49.8 39.5 33.1
TERRM | K51+720 700 123.7 91.2 84.3 80.8 76.6 64.6 56.8 44 4 35.7
BRI | K51+730 700 242.8 182.3 161.9 138.6 114.8 81.6 57.2 35.2 26.2
B EM | K51+756 700 197.7 143.3 120.8 98.4 82.2 55.3 40.7 26.0 20.0
M EM | KS51+758 700 188.3 149.4 132.2 113.8 97.3 67.6 49.2 33.0 27.4
EMETE | K51+760 700 235.5 191.6 164.2 133.2 117.4 76.2 53.3 33.4 27.2
EMEW | KS51+762 700 231.3 167.8 141.6 121.7 107.0 76.8 56.3 38.6 28.0
IBEMEm | K51+803 700 179.4 133.9 117.8 105.5 100.6 71.0 54.9 46.6 32.5
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BABRAR AL 5 Y1/0.00 1 mm

= ML e b
gtz | WithEs | farEi/KPa o o 03 o 5 D6 o7 o8 5
BRI | K51+805 700 271.0 2124 184.3 149.0 120.3 80.0 55.8 38.4 29.3
TERRME | K51+807 700 267.3 216.0 187.0 150.8 122.2 82.3 60.0 40.5 27.5
BRI | K51+810 700 246.9 197.1 172.6 146.1 122.8 84.0 57.3 35.8 25.9
BRI | KS51+818 700 404.9 268.3 215.0 162.8 118.8 64.0 39.0 28.6 25.0
ML | KS1+818 700 273.3 182.3 152.1 128.4 110.7 80.0 59.2 41.9 31.7
EMEM | K51+845 700 181.7 133.0 120.6 106.0 92.6 67.4 50.3 35.1 26.6
EMEME | K51+850 700 245.8 171.2 148.3 132.0 115.7 85.3 62.8 42.9 31.6
TEMEM | K514953 700 230.3 120.5 102.1 96.0 84.7 65.2 50.0 35.9 27.0
BRI | K514955 700 148.7 107.9 98.4 95.1 88.1 72.1 58.9 43.1 29.9
FZEFRME | K50+985 700 338.3 320.8 292.0 235.8 184.1 117.4 78.9 55.6 45.9
HEEFM | K50+997 700 187.4 153.8 132.6 106.4 86.4 65.9 56.8 39.0 36.0
FZEFRIM | K50+998 700 151.4 134.8 118.3 103.2 92.4 70.5 53.9 39.2 30.3
FEERME | K51+005 700 521.9 582.3 527.2 387.1 311.3 177.7 103.9 60.6 42.7
FLEFRME | K51+010 700 397.2 350.3 306.0 247.1 187.5 127.3 96.2 68.7 54.5
FLERME | K51+075 700 189.1 170.3 154.2 131.0 110.6 80.3 60.4 42.9 33.0
FJZRIM | K51+105 700 180.2 161.5 144.8 125.7 110.1 78.0 59.3 41.8 37.5
FJZRIM | K51+105 700 341.8 301.8 273.3 222.5 184.4 115.3 81.5 53.0 42.7
FJZRIM | K51+175 700 331.1 294.0 257.8 202.2 170.5 110.7 75.8 50.4 36.9
HZFRME | K51+177 700 797.2 598.2 497.5 358.4 155.8 87.8 66.0 56.0 64.9
FLERME | KS51+180 700 912.8 660.4 516.3 326.7 157.6 91.7 74.6 48.5 45.1
FEFM | K51+184 700 336.1 288.9 252.8 207.2 169.3 104.9 73.7 52.2 39.8
HEEFRM | K51+188 700 255.5 210.2 184.5 156.3 127.2 90.4 63.4 43.9 36.2
FEEFRM | K51+192 700 261.6 230.0 205.4 169.3 137.7 89.2 61.9 45.1 35.6
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FLERME | K51+196 700 234.9 211.3 191.1 159.7 130.8 81.8 63.5 45.3 34.0
FLERME | K51+220 700 265.5 223.5 195.6 154.7 122.8 79.8 63.0 49.8 44.2
FJZRIM | K51+222 700 232.8 224.4 202.6 191.3 166.0 122.9 95.9 68.8 57.0
FJZRIM | K51+263 700 240.6 225.0 211.8 191.1 168.6 124.5 94.5 65.3 51.7
FHZRM | K514265 700 191.4 154.6 134.3 109.0 88.9 61.0 42.7 31.7 41.4
FEFRM | K51+285 700 244.5 264.6 241.9 198.6 158.7 89.1 46.7 25.8 22.0
FERM | KS51+287 700 210.3 177.7 153.0 127.5 104.8 67.8 51.9 34.9 24.9
FEFM | K51+289 700 291.7 288.9 257.9 221.2 185.3 132.1 70.9 473 28.1
FEFM | K51+289 700 342.2 293.5 257.5 203.2 156.4 95.1 60.3 41.9 29.8
FEEFRW | KS51+312 700 264.0 239.1 215.3 183.7 146.2 94.1 62.0 40.3 32.7
FEFM | K51+4316 700 433.7 309.2 251.4 176.2 108.6 41.3 31.8 19.9 24.8
FZERM | K51+320 700 114.7 106.5 98.6 86.5 74.7 48.8 32.0 22.5 21.0
FLERME | K51+324 700 300.7 225.5 183.4 132.9 98.3 52.1 35.5 21.5 20.7
FLERM | K51+486 700 333.0 293.1 240.7 174.3 122.5 46.6 294 21.9 26.0
FLERM | K51+488 700 528.6 438.5 381.5 324.9 284.2 205.2 133.4 90.0 67.4
FJZRIM | K51+546 700 541.6 453.3 403.4 339.4 281.0 199.0 142.5 98.6 74.6
FJZRIM | K51+548 700 207.4 187.6 173.4 154.5 139.3 111.9 91.8 69.9 56.4
FJZRIM | K51+550 700 159.5 150.5 143.8 135.5 125.1 103.4 86.1 66.6 51.4
HELMH | K51+636 700 251.5 314.8 279.2 234.0 194.7 129.2 86.5 63.7 50.5
FEFRME | KS51+638 700 188.8 162.2 151.8 138.8 124.9 98.2 78.1 59.4 48.4
HELM | K51+720 700 186.7 171.4 157.3 139.5 122.8 98.0 80.0 63.8 56.7
FERME | K51+730 700 262.0 235.5 211.1 178.1 144.1 88.9 57.8 36.3 25.9
HELM | K51+756 700 293.5 253.9 213.2 169.6 136.4 85.7 59.7 39.7 30.1
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FLERM | K51+758 700 487.7 404.9 340.7 262.7 189.1 103.2 52.4 34.0 254
FLERME | K51+760 700 631.1 533.8 430.5 291.3 185.0 68.8 46.4 27.0 28.5
FJZRIM | K51+762 700 487.3 401.4 358.8 300.3 242.3 82.0 59.1 39.1 22.9
FJZRIM | K51+803 700 393.8 350.2 324.0 291.1 264.3 207.9 128.3 78.7 52.6
FHZFME | K51+805 700 724.1 594.5 474.2 361.5 241.9 107.7 55.2 24.6 23.5
FEFRME | KS51+807 700 490.4 418.9 359.8 294.7 222.9 129.6 65.8 38.4 31.0
FLERME | K51+810 700 528.3 456.8 382.1 292.4 218.7 108.9 64.0 39.1 20.1
HEFRM | K51+818 700 559.6 492.6 373.8 273.3 201.7 97.4 63.8 28.0 38.2
FEFRME | KS51+818 700 428.3 319.8 272.6 230.5 194.4 131.8 92.1 59.9 42.7
FZERME | K51+845 700 336.1 310.0 278.6 232.9 188.4 118.5 76.5 47.3 38.1
FERME | K51+850 700 375.3 351.3 325.0 282.0 236.9 157.9 105.1 62.9 36.2
HZEFRIM | K51+953 700 257.6 219.5 197.0 169.3 143.3 100.4 70.8 50.5 34.0
FLFERME | K514955 700 249.6 236.4 220.2 199.4 174.6 131.3 99.9 70.1 53.5
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B ZRH | K48+300 10 10 0.57 5.7 5.7
B LI | K48+320 10 10 0.57 5.7 5.7
TSR | K48+340 22 26 0.57 12.5 14.8
TE L | K48+360 12 6 0.57 6.8 3.4
TE LI | K48+380 10 14 0.57 5.7 8.0
TSR | K48+400 18 18 0.57 10.3 10.3
KRR | K48+420 14 32 0.57 8.0 18.2
TERRI | K48+440 20 20 0.57 11.4 11.4
TEMRI | K48+460 10 6 0.57 5.7 3.4
TERRI | K48+480 10 8 0.57 5.7 4.6
TEMRI | K48+500 14 20 0.57 8.0 11.4
TEMRI | K48+520 24 32 0.57 13.7 18.2
TERMRI | K48+540 24 28 0.57 13.7 16.0
B R | K48+560 22 22 0.57 12.5 12.5
B ZRH | K48+580 20 12 0.57 11.4 6.8
TBIE R | K48+600 12 22 0.57 6.8 12.5
TR | K48+620 10 28 0.57 5.7 16.0
TEIE R | K48+640 36 32 0.57 20.5 18.2
TR | K48+660 6 40 0.57 3.4 22.8
TE LI | K48+680 24 16 0.57 13.7 9.1
KRR | K48+700 10 38 0.57 5.7 21.7
EKRR | K48+720 8 10 0.57 4.6 5.7
TEMRI | K48+740 6 30 0.57 3.4 17.1
TEMRI | K48+760 24 24 0.57 13.7 13.7
TERMRI | K48+780 4 24 0.57 2.3 13.7
TERRI | K48+800 10 22 0.57 5.7 12.5
B ZRH | K48+820 24 40 0.57 13.7 22.8
B ZRH | K48+840 6 20 0.57 3.4 11.4
B ZRH | K48+860 6 6 0.57 3.4 3.4
TR ZTH | K48+880 32 28 0.57 18.2 16.0
TR | K48+900 12 20 0.57 6.8 11.4
TR | K48+920 52 58 0.57 29.6 33.1
TR | K48+940 16 12 0.57 9.1 6.8
KRR | K48+960 20 32 0.57 11.4 18.2
BRI | K48+980 18 6 0.57 10.3 3.4
EKRE | K49+000 20 10 0.57 11.4 5.7
BRI | K49+020 18 8 0.57 10.3 4.6
TEMRI | K49+040 10 4 0.57 5.7 2.3
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TEMRI | K49+060 6 10 0.57 3.4 5.7
BRI | K49+080 36 20 0.57 20.5 11.4
BRI | K49+100 10 14 0.57 5.7 8.0
TR | K49+120 32 30 0.57 18.2 17.1
TR | K49+140 26 12 0.57 14.8 6.8
TR | K49+160 72 62 0.57 41.0 35.3
TSR | K49+180 24 30 0.57 13.7 17.1
TR | K49+200 24 18 0.57 13.7 10.3
BRI | K49+220 36 36 0.57 20.5 20.5
ERR | K49+240 14 42 0.57 8.0 23.9
TEMRI | K49+260 10 18 0.57 5.7 10.3
TERMRI | K49+280 26 20 0.57 14.8 11.4
TEMRI | K49+300 22 24 0.57 12.5 13.7
TEMRI | K49+320 14 24 0.57 8.0 13.7
BRI | K49+340 16 8 0.57 9.1 4.6
BRI | K49+360 60 74 0.57 34.2 422
BRI | K49+380 24 22 0.57 13.7 12.5
TR | K49+400 20 30 0.57 11.4 17.1
TE ML | K49+420 14 10 0.57 8.0 5.7
TE LI | K49+440 12 10 0.57 6.8 5.7
TR | K49+460 2 16 0.57 1.1 9.1
KRR | K49+480 40 32 0.57 22.8 18.2
TEKRR | K49+500 26 24 0.57 14.8 13.7
EKRR | K49+520 12 20 0.57 6.8 11.4
TEMRI | K49+540 20 32 0.57 11.4 18.2
TEMRI | K49+560 10 14 0.57 5.7 8.0
TEMRI | K49+580 28 30 0.57 16.0 17.1
TEMRI | K49+600 36 62 0.57 20.5 35.3
BRI | K49+620 30 30 0.57 17.1 17.1
BRI | K49+640 34 32 0.57 19.4 18.2
BRI | K49+660 10 4 0.57 5.7 2.3
TR | K49+680 34 34 0.57 19.4 19.4
TE ML | K49+700 4 4 0.57 2.3 2.3
TR | K49+720 30 10 0.57 17.1 5.7
TE LI | K49+740 14 14 0.57 8.0 8.0
BRI | K49+760 4 2 0.57 2.3 1.1
KRR | K49+780 6 4 0.57 3.4 2.3
TEMRI | K49+800 30 4 0.57 17.1 2.3
TEMRI | K49+820 12 8 0.57 6.8 4.6
TERMRI | K49+840 24 30 0.57 13.7 17.1
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TEMRI | K49+860 4 6 0.57 2.3 3.4
BRI | K49+880 24 34 0.57 13.7 19.4
BRI | K49+900 6 14 0.57 3.4 8.0
B | K49+920 22 42 0.57 12.5 23.9
TR | K49+940 8 12 0.57 4.6 6.8
TE LM | K49+960 14 54 0.57 8.0 30.8
TR | K49+980 6 4 0.57 3.4 2.3
E LM | K50+000 10 14 0.57 5.7 8.0
EMFRI | K50+020 22 28 0.57 12.5 16.0
EKRE | K50+040 30 40 0.57 17.1 22.8
BRI | K50+060 12 14 0.57 6.8 8.0
TEMRI | K50+080 30 48 0.57 17.1 27.4
TEMRI | K50+100 14 14 0.57 8.0 8.0
BRI | K50+120 22 80 0.57 12.5 45.6
B ZRME | K50+140 30 30 0.57 17.1 17.1
B ZRME | K50+160 40 46 0.57 22.8 26.2
B ZRME | K50+180 14 12 0.57 8.0 6.8
B ZFRME | K50+200 16 18 0.57 9.1 10.3
HERM | K48+340 18 20 1 18 20
FZFRM | K48+360 24 12 1 24 12
HZEFLM | K48+380 36 38 1 36 38
HEFRM | K48+400 40 38 1 40 38
HEFRM | K48+420 14 20 1 14 20
HFERM | K48+440 6 8 1 6 8
FZRIM | K48+460 70 68 1 70 68
FZERIM | K48+480 6 16 1 6 16
FEERIM | K48+500 40 34 1 40 34
FEERIM | K48+520 26 22 1 26 22
FERIM | K48+540 50 28 1 50 28
FZERIM | K48+560 32 30 1 32 30
FERIM | K48+580 36 32 1 36 32
HZEEM | K48+600 30 30 1 30 30
HEFRM | K48+620 22 18 1 22 18
FLZRM | K48+640 42 48 1 42 48
HERM | K48+660 52 24 1 52 24
HFERM | K48+680 18 4 1 18 4
FFERI | K48+700 22 22 1 22 22
FZRI | K48+720 10 4 1 10 4
FLZERIM | K48+740 34 18 1 34 18
FZERIH | K48+760 22 22 1 22 22
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FEERM | K48+780 14 4 1 14 4
FERIM | K48+800 60 20 1 60 20
FERIM | K48+820 24 40 1 24 40
FLZFRMH | K48+840 14 24 1 14 24
FHZFRM | K48+860 22 14 1 22 14
HERM | K48+880 28 10 1 28 10
HERM | K48+900 28 4 1 28 4
HELM | K48+920 36 20 1 36 20
HFERM | K48+940 30 22 1 30 22
HFERM | K48+960 32 6 1 32 6
FFRME | K49+60 18 8 1 18 8
FZERM | K49+80 20 6 1 20 6
FLZERME | K49+100 14 24 1 14 24
FEFERIM | K49+120 36 64 1 36 64
FERIM | K49+140 66 34 1 66 34
FERIM | K49+160 40 24 1 40 24
FERIM | K49+180 36 62 1 36 62
REEFRME | K49+200 16 26 1 16 26
HERM | K49+220 62 30 1 62 30
HERM | K49+240 30 20 1 30 20
HERM | K49+260 20 14 1 20 14
HFERM | K49+280 46 16 1 46 16
HFERM | K49+300 32 22 1 32 22
FFERI | K49+320 22 2 1 22 2
FZRI | K49+340 10 8 1 10 8
FZERIME | K49+360 30 28 1 30 28
FEZERIM | K49+380 54 48 1 54 48
FLERIM | K49+400 40 44 1 40 44
FERIM | K49+420 10 12 1 10 12
FERIM | K49+440 12 18 1 12 18
FZRIM | K49+60 18 8 1 18 8
FELM | K49+80 20 6 1 20 6
FZRM | K49+100 14 24 1 14 24
HERM | K49+120 36 64 1 36 64
HERM | K49+140 66 34 1 66 34
HFERM | K49+160 40 24 1 40 24
HFERM | K49+180 36 62 1 36 62
FZRI | K49+200 16 26 1 16 26
FFERIM | K49+220 62 30 1 62 30
FLZERIM | K49+240 30 20 1 30 20
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FEFERIM | K49+260 20 14 1 20 14
FERIM | K49+280 46 16 1 46 16
FERIM | K49+300 32 22 1 32 22
FLEFRME | K49+320 22 2 1 22 2
HEFRM | K49+340 10 8 1 10 8
HELM | K49+360 30 28 1 30 28
HERM | K49+380 54 48 1 54 48
HZERM | K49+400 40 44 1 40 44
HFERM | K49+420 10 12 1 10 12
HEFRM | K49+440 12 18 1 12 18
FZRI | K49+480 44 56 1 44 56
FZERIME | K49+500 46 34 1 46 34
FLFERIM | K49+520 56 44 1 56 44
FLFERI | K49+540 46 66 1 46 66
FERIM | K49+560 62 48 1 62 48
FERIM | K49+580 38 26 1 38 26
FEEIM | K49+600 24 50 1 24 50
RELM | K49+620 24 10 1 24 10
FHZR | K49+640 12 14 1 12 14
HERM | K49+660 48 54 1 48 54
HERM | K49+680 16 24 1 16 24
HFERM | K49+700 34 28 1 34 28
FZRI | K49+720 14 12 1 14 12
HFERM | K49+740 30 22 1 30 22
FZRI | K49+760 12 20 1 12 20
FZERIM | K49+780 18 8 1 18 8
FEZERIM | K49+800 8 14 1 8 14
FLERIM | K49+820 12 14 1 12 14
FERIM | K49+840 34 52 1 34 52
FZERIM | K49+860 22 22 1 22 22
FERIM | K49+880 30 28 1 30 28
FEFRME | K64+100 12 12 1 12 12
HEFRM | K64+120 26 36 1 26 36
HERM | K64+140 44 36 1 44 36
HELM | K64+160 38 28 1 38 28
HFERM | K64+180 30 26 1 30 26
HEFRM | K64+200 12 16 1 12 16
FFRM | K64+220 18 20 1 18 20
FZERIM | K64+240 20 28 1 20 28
FZERM | K64+260 48 46 1 48 46
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FEERM | K64+280 26 32 1 26 32
FERIM | K64+300 42 56 1 42 56
FERIM | K64+320 30 48 1 30 48
REEFRME | K64+340 28 18 1 28 18
HEFRM | K64+360 22 16 1 22 16
HERM | K64+380 6 8 1 6 8
HELM | K64+400 36 34 1 36 34
FZFRM | K64+420 24 24 1 24 24
HEFRM | K64+440 14 20 1 14 20
HFERM | K64+460 28 12 1 28 12
FFRIM | K64+480 44 40 1 44 40
FZERME | K67+500 46 42 1 46 42
FFERE | K67+520 52 64 1 52 64
FFERM | K67+540 34 38 1 34 38
FZERIM | K67+560 40 44 1 40 44
FERIM | K67+580 38 32 1 38 32
FZERIM | K67+600 52 58 1 52 58
REELM | K67+620 50 58 1 50 58
HEFRM | K67+640 22 36 1 22 36
FZERMH | K67+660 40 40 1 40 40
FLZERM | K67+680 14 16 1 14 16
HEFM | K67+700 62 52 1 62 52
FLZERME | K67+720 44 48 1 44 48
HEFRM | K67+740 48 46 1 48 46
FHFRE | K67+760 32 38 1 32 38
FZERME | K67+780 24 32 1 24 32
FZERIM | K67+800 58 68 1 58 68
FERM | K67+820 50 46 1 50 46
FERIM | K67+840 44 82 1 44 82
FERIM | K67+860 26 28 1 26 28
FERIM | K67+880 26 36 1 26 36
RELM | K67+900 40 50 1 40 50
HEFRM | K67+920 26 34 1 26 34
HERM | K67+940 24 32 1 24 32
HERM | K67+960 34 24 1 34 24
HEFRM | K67+980 16 34 1 16 34
FHEFRM | K68+0 36 32 1 36 32
FERM | K68+20 44 60 1 44 60
HERM | K68+40 42 50 1 42 50
HERM | K68+60 32 28 1 32 28
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FERM | K68+80 32 10 1 32 10
FERIM | K68+100 40 52 1 40 52
FERIM | K68+120 34 38 1 34 38
RELM | K68+140 40 36 1 40 36
HEFRM | K68+160 20 16 1 20 16
HEFRM | K68+180 16 4 1 16 4
FLZERM | K68+200 14 16 1 14 16
HERM | K68+220 32 36 1 32 36
HFERM | K68+240 68 74 1 68 74
HEFRM | K68+260 20 18 1 20 18
FERM | K68+280 56 44 1 56 44
FZERIM | K68+300 12 18 1 12 18
FFERM | K68+320 58 70 1 58 70
FFERM | K68+340 22 28 1 22 28
FERIM | K68+360 54 50 1 54 50
FERIM | K68+380 32 28 1 32 28
FERIM | K68+400 24 18 1 24 18
REEFRME | K71+400 70 66 1 70 66
HERM | K71+420 58 46 1 58 46
HERM | K71+440 38 38 1 38 38
HEFRM | K71+460 28 36 1 28 36
HFERM | K71+480 50 46 1 50 46
HFERM | K71+500 50 50 1 50 50
HFERM | K71+520 78 68 1 78 68
FFRIME | K71+540 52 58 1 52 58
FFERME | K71+560 18 18 1 18 18
FEFERM | K71+580 48 42 1 48 42
FERME | K71+600 72 76 1 72 76
FZERIM | K71+620 64 52 1 64 52
FERIM | K71+640 42 40 1 42 40
FZERIM | K71+660 20 36 1 20 36
HZELM | K71+680 26 22 1 26 22
HEFM | K71+700 32 28 1 32 28
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