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BCE LLLO MOXK/IUBO BPAXYBATU HA ETANI NPOEKTYBAHHA,
HEOBXIAHO BPAXOBYBATU, PEWLTA - EKCININTYATALIA




®OPMYNA MAHHIHIA

K, (nl 0.6
Tei = 152 NG

Tyi- TPMBanicTb NoBEpPXHEBOI KOHLEHTpPALLT CTOKY;
n = Koe}illieHT OPCTKOCTI
L = I0BKUHACTOKY, M;

MM
| = iHTeHCUMBHIiCcTbONAAIB, —;
ro/

M
S = noxunoBepxHi, —
M

Ku = emnipuyHuil koedillieHT, 1110 JJOpiBHIOE 6,92.

V = K kS3S

V — cepeaHsi WBuakKicTb, M/C;

Kc = eMnipuyHuiikoedilieHT, moaopiBHoel,0
V = wBKUAKICTb, M/C

k = KoeqoilieHT nepeTuHy

Sp = noxun, %.

V = (K./n)R?/351/2

N = KoeIiLieHT LWOPCTKOCTI;
R = rigpaBniyHnin pagiyc, M.

METOOUKU PO3PAXYHRY

METOA MrPAHNYHMX IHTEHCVBHOCTEMN

. 1.2

Qr = %ﬂ -m,
zmid — CepefHE 3Ha4yeHHA KoediuieHTa, AKMWU XapaKTepusye MOBEPXHHIO
BGacenHy CTOKy;
F — 3aranbHa nnouwa 6acenHy CToky, ra;
tr — po3paxyHKoBa TpuBanicTb LOLLY, WO OOPIBHIOE YACOBIM KOHLEHTpaLil
NOBEPXHEBOro CTOKY A4 JaHOro nepepisy, Xs;
A i n — napameTpu, AKi 3anexaTb Big KniMaTU4YHUX 0COBNIMBOCTEN pPErioHy
[Mpwn nepioai ogHOpPa30BoOro nepesuLLLEHHA P

A= 201 + lgP '
= ({20 lgm,

20 — iHTeHCMBHICTb oLy, n/(c-ra), ons neBHoi MicueBocTi TpuanicTio 20
xB npu P=1 pik
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MOAENOBAHHA NOBEPXHEBOIO 3 YPAXYBAHHAM
SMIHHUX TEOMETPUYHUX NAPAMETPIB MOCTY

Mo3noBxHin Monepe4Humn LUnpuHa J[oBXWHa CTOKY Makc. rnmbuHa
noxun (%) noxun (%) BoAo36opy (M) (m) CTOKY (MM)

| o | 25 4.5 6

25 4.5 6 :
25 45 6 1.34
25 45 6 119
MopiBHAHHS MeToAiB po3paxyHKy CTOKY (P=5 pokiB) MopiBHAHHA MeToAiB po3paxyHKy CTOKy (P=5 pokis) 25 4.5 6 1.09
(i_long=0.5%, i_trans=2.5%, L=12.0 M, W=15.0 M) (i_long=4.0%, i_trans=5.0%, L=12.0 M, W=15.0 m) 25 45 6 1.02
= MeTos MaHHiHra (g=const) = MeTop MaHHiHra (q=const) [ 06 | 25 4.5 6 0.97
mmm Metoa ABH (rpaHnyHi iHTeHCUBHOCTI) mmm Metoa [IBH (rpaHUyHi iHTEHCUBHOCTI) 25 4.5 6 0.92
[ 08 | 25 45 6 0.89
[ 09 | 25 45 6 0.85
25 4.5 6 0.83
A = 25 45 6 0.8
.. i 25 45 6 078
H | fuo 25 45 6 0.77
> 175 > 25 45 6 0.75
M ...3 4 B 25 45 6 073
g i~ g U3 25 45 6 0.72
€ o € : 25 45 6 0.71
S g S 06 2 25 45 6 0.69
Loo's X 25 45 6 0.68
. - 25 45 6 0.67
25 4.5 6 0.66
050 25 45 6 0.65
42 25 45 6 0.64
e 25 45 6 0.64
25 45 6 0.63
25 4.5 6 0.62
2 25 45 6 0.61
Hers 25 45 6 061

Hb (, 12

25 45 6 0.6
25 4.5 6 0.6
25 4.5 6 0.59
25 4.5 6 0.58
25 45 6 0.58
25 45 6 057
2.5 4.5 6 0.57
25 45 6 0.56
25 45 6 0.56
25 45 6 0.55
25 45 6 0.55
25 45 6 0.55




K/IIOYOBI ®AKTOPU A1 MOAENOBAHHA

(
MOJENOBAHHSA 30IMCHEHO 3 BUKOPUCTAHHAM 2-X METOOUK: ®OPMYJIA MAHHIHIA TA METO[,
KIHUEBUX EJIEMEHTIB

J
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BUXIOHI OAHI NO ONAOAM NMPUUHATO Y BIAMOBIAHOCTI 4O BUMOTI 2-X HOPMATUBHUX OOKYMEHTIB
AOBH B.2.5-75:2013 TA ABH B.2.3-14:2006
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MOOEJNMIOBAHHA BUKOHAHO BE3 TA 3 YPAXYBAHHAM NPOIrMHY Nig HABAHTAXEHHAM
J
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File Edit Selection View Go Run - € = Q Bran
% min_slope.py X

bl
@ min_slope.py > ...

Q 122 for q20_val, q_man_val in q_scenarios.items():
&

123 for L_span in span_lengths:
124 for W in W_list:
125 for i_long_design in i_long_list:
126
127 # CueHapiit 1: HewaeaHTaxewwi (Unloaded)
128 # YXun [OpiBHINE NPOEKTHOMY
129 i_eff_unloaded = i_long_design
m 13e h_man_unloaded = calculate max_depth _manning(q_man_val, W, L_drain, i_eff_unloaded) * 1000
131 h_dbn_unloaded = calculate max depth _dbn(q20_val, W, L_drain, i_eff_unloaded) * 1000
cy 12
9 133 results_data.append({
134 "Q (n/lg*rd)": q20_val,
135 "Span L (M)": L_span,
136 "Width w (m)": W,
137 "State": "unloaded",
138 "Design i_long (%)": i_long_design * 100, . B
139 "Effective i_long (%)": i_eff_unloaded * 100, 3 File Edit Selection View Go Run €« > Q Braa v goeao - o X
140 “H Manning (m)": h_man_unloaded, e
141 “H DBN (m)": h_dbn_unloaded & % min_slope.py ®
142 H ® mi > @ calculate_d i
s min_slope.py calculate_depth_surface
144 # Cuewapiit 2: HasawTaxewuid (Loaded) Q a2 def ?ff:"’?";Effi'l's(“ff:‘,’f}',":3'33: Lval, W val):
145 # YXMN 3MEHWYETLCA Yepe3 NPOruH. KPUTHUHMIA BUNAAOK - 3MEHWEHHA yXuny. 63 gamma_dist = 1.0 if F_ha < 500 else 0.95
146 i_eff_loaded = i_long_design - delta_i_deflection g_g 64
147 # AKWO yxun CTae Bin'emHum abo HynbOBUM, BOAA 3aCTOWETLCA (raubuHa pisko pocte). 65 return A, z_mid, gamma_dist, tr, n_exp
148 # Ana dopmynu mini , ane B 38iTi ue byne BMAHO AK BeNMKL rAMbMHM. 66
149 i_eff_loaded = max(i_eff_loaded, 0.00001) & 67  def calculate_max_depth_manning(q_int, W, L, i_long):
150 68 #MakcumanbHa rambusa (MaHHinr)
151 h_man_loaded = calculate_max_depth_manning(q_man_val, W, L_drain, i_eff_loaded) * 1000 m 69 i_safe = max(i_long, ©.00001) # YHMKAEMO AiNeHHA Ha Hy/b
152 h_dbn_loaded = calculate_max_depth_dbn(q2e_val, W, L_drain, i_eff_loaded) * 1000 70 Q=phi *qint *L*w
153 . 7 h = (Q * n_manning / (W * (i_safe**0.5)))**0.6
154 results_data.append({ C.j 72 return max(h, 0)
155 "Q (n/d*rd)": q2e_val, a 73
156 "Span L (M)": L_span, g 74  def calculate_max_depth_dbn(q2e_val, W, L, i_long):
@ 157 “Width W (M)": W, 75 #MakcumanbHa rambusa ([IBH)
158 “State": "Loaded (f=L/800)", 76 A, z_mid, gamma_dist, tr, n_val = get dbn params(q20_val, P, L, W)
159 "Design i_long (%)": i_long_design * 10e, 77 F_ha_total = (L * W) / 10000
233 160 “Effective i_long (%)": i_eff_loaded * 109, 78 qr_peak = z_mid * A * F_ha_total * gamma_dist / (tr**n_val)
161 "4 Mannina (0" h man lnadad =
X ®@oAo Ln207,Col59 Spacesi4 UTF-8 CRIF ()} Python & 3135 0 ;2 BpesG= e e e
81 i_safe = max(i_long, 0.00001)
82 h = (Qpeak * n_manning / (W * (i_safe**.5)))**0.6
83 return max(h, 0)
84
85  def calculate depth_surface(X, Y, q_manning_val, q20_val, W val, L_val, i_t, i_1, method="manning"):
86 #BeKTOpPU30BaHWil PO3paxyHOK MoBepxHi Boau ana 3D rpad)ixiu.l
87 i_safe = np.maximum(i_l, ©.00001)
88
89 if met == 'manning':
90 Q = phi * q_manning val * X * W_val # Q 3pocTae B3A0BX X (AOBXMHM CTOKY)
91 h_max_x = (Q * n_manning / (W_val * (i_safe**0.5)))**0.6
92 else: # dbn
93 A, z_mid, gamma_dist, tr, n_val = get_dbn_params(q2e_val, P, L_val, W_val)
94 F_ha = (L_val * W_val) / 10000
95 qr_peak = z_mid * A * F_ha * gamma_dist / (tr**n_val)
96 Q_peak = gr_peak / 1000
@ 97 Qat X = Q_peak * (X / L_val)
98 h_max_x = (Q_at_X * n_manning / (W_val * (i_safe**e.5)))**0.6
99
£§3 100 # BpaxyBaHHA NonepeuHoro yxuny (raubusa 3ameHwyeTbcA 8ia Gopawpy no oci)
X ®odo Ln86,Col62 Spaces:4 UTF-8 CRLF () Python & 3135 Q0
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PESY/IbTATU MOAENIOBAHHA ®OPMYBAHHA
MOBEPXHEBOI'O CTOKY PIBHUMUN METOAAMMWU

3D Comparison: Manning vs DBN (Q=104.0)
Design Slope i=0.4% -> Effective Slope i=0.00% (Loaded)

D Comparison: Manning vs DBN (Q=104.0)
3D Comparison: Manning vs DBN (Q=104.0) Design Slope -0 3% " Effective S1ope 120.00% (Loaded) 3D Comparison: Manning vs DBN (Q=104.0)
Design Slope i=0.1% -> Effective Slope i=0.00% (Loaded) = Manning Method Design Slope i=0.3% -> Effective Siope i=0.00% (Loaded) o e e
- Manniag Method
08N Method

3D Comparison: Manning vs DBN (Q=104.0)
Design Slope i=0.0% -> Effective Siope i=0.00% (Loaded)
- Manning Method - Manning Method

BN Method 08N Method
£ £ H £ i
3 3 & £ 8
- - 3

Comparison: Manning vs DBN ( D Comparison: Manning vs DBN (Q=104.0) 3D Comparison: Manning vs DBN (Q= 30 Comparison: Manning vs DEN (0 Comparison: Manning vs DBN (
Design Slﬂpe im0.5% > Effective Siope 20 00% lLoaded) Design Slnpe i=0.6% -> Effective Siope i=0.10% (Loaded) Design Slope i=0.7% -> Effective Siope i=0. 20% (Loaded) Design Slope i=0.8% -> Effective Siope i=0. 0% (Loaded) Design sunpe m0.9% > Effectie Siope 20 0% lLoaded)
- Manning Method - Mannig Method - Mannig Method = Manning Method
DB Method DB Method DB Method DBN Method

= Manning Method
DBN Method

Depth (mmm)
Depth (mm)
Deth (mm)
Deth (mm)
Depth (mm)
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E3YIbTATU MOAENHOBAHHA POPMYBAHHA
OBEPXHEBOI'O CTOKY PISBHUMU METOOAMMWU

3D Comparison: Manning vs DBN (Q=104.0)
i=2.00% (Loaded)

3D Comparison: Manning vs DBN (Q=104.0)
Design Slope i=2.5% -> Effective Slope i=

3D Comparison: Manning vs DBN (Q=104.0) 3D Comparison: Manning vs DBN (Q=104.0)
i=0.50% (Loaded) Design Slope i=1.5% -> Effective Slope i=1.00% (Loaded) Design Slope i=2.0% -> Effective Slope i=1.50% (Loaded)
W Manning Method we Manning Method
DBN Method DBN Method

W Manning Method

Design Slope i=1.0% -> Effective Slope i=
DBN Method

W Manning Method
DBN Method

Depth (mm)
Depth (mm)
Depth (mm)
Depth (mm)

3D Comparison: Manning vs DBN (Q=104.0)

3D Comparison: Manning vs DBN (Q=104.0)
Design Slope i=4.0% -> Effective Slope i=3.50% (Loaded)

Design Slope i=3.5% -> Effective Slope i=3.00% (Loaded)
W Manning Method

3D Comparison: Manning vs DBN (Q=104.0)
Design Slope i=3.0% -> Effective Slope i=2.50% (Loaded)
W Manning Method
DBN Method DBN Method

W Manning Method
DBN Method

Depth (mm)

Depth (mm)

Depth (mm)
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PESY/IbTATU MOAENIOBAHHA ®OPMYBAHHA
MOBEPXHEBOI'O CTOKY PIBHUMUN METOAAMMWU

3D Comparison: Manning vs DBN (Q=166.7)
Design Slope i=0.4% -> Effective Slope i=0.00% (Loaded)

3D Comparison: Manning vs DBN (Q=166.

30 Comparison: Manning vs DBN (0=166.7
Design Slape 120.1% > Efective Siope 120,00% (Loaded) 3D Comparison: Manning vs DBN (Q=166.7)
Design Siope i=0.2% -> Effective Siope i=0.00% (Loaded) Design Slope i=0.3% -> Effective Slope i=0.00% Loaded)
= Manning Method = Manning Method = Manning Method
08N Method 08N Method

D Comparison: Manning vs DBN

[(
Design Slnpe To0.0% > Eftctive Siope 120,00% (Loaded)
- Manniag Method
BN Method

= Manning ethod
06 Hethod
H H c i ]
H & H H H
L] H H
D Comparison: Manning Comparison: Manning vs DBN (Q=166.7) 30 Compivim Manning vs DBN (Q=166.7) 0 comparlson : Manning vs DBN Q=166 0 comparlson : Manning vs DBN (0=166.7)
Design Slnpe i=0.5% -> Effecti l Slﬂpl i=0. 00’& [Lblded) Design Slnpe -0 6% -> Effective Slope 10% (Loaded) Design Slope «> Effective Siope 20% (Loaded) Design Slope > Effective Slope i=0. 30% (Loided) Design Slope > Effective Slope 40% (Loaded)
= banning ethod = Manning Method = Manning Method = Manningethod = Manningethod
od
E E E E
s s s s
H H H H
8 8 & &

Depth (mm}
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E3YIbTATU MOAENHOBAHHA POPMYBAHHA
OBEPXHEBOI'O CTOKY PISBHUMU METOOAMMWU

D Comparison: Manning vs DBN (Q=166.7) 3D Comparison: Manning vs DBN (Q=166.7)
Design Slope i=2.5% -> Effective Slope i=2.00% (Loaded)

3D Comparison: Manning vs DBN (Q=166.7) 3D Comparison: Manning vs DBN (Q=166.7) 3
Design Slope i=1.0% -> Effective Slope i=0.50% (Loaded) Design Slope i=1.5% -> Effective Slope i=1.00% (Loaded) Design Slope i=2.0% -> Effective Slope i=1.50% (Loaded)
s Manning Method W Manning Method s Manning Method
DBN Method DBN Method DBN Method

= Manning Method
DBN Method

Depth (mm)

Depth (mm)

Depth (mm)

D Comparison: Manning vs DBN (Q=166.7) 3D Comparison: Manning vs DBN (Q=166.7)
Design Slope i=4.0% -> Effective Slope i=3.50% (Loaded)

3D Comparison: Manning vs DBN (Q=166.7) 3
Design Slope i=3.0% -> Effective Slope i=2.50% (Loaded) Design Slope i=3.5% -> Effective Slope i=3.00% (Loaded)
s Manning Method s Manning Method
DBN Method DBN Method

s Manning Method
DBN Method

Depth (mm)
Depth (mm)

Depth (mm)
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PESY/IbTATU MOAENIOBAHHA ®OPMYBAHHA
MOBEPXHEBOIO CTOKY PIBHUMUW METOAOAMMWU

20 Hydraulic Profile (0=104.0, Design i=0.0%, EFf i=0.00%) 20 Hydraulic Profile {Q=104.0, Design i=0.3%, Eff i=0.00%) 2D Hydraulic Profile [0=104.0, Desig

0.6%, EFf i=0.10%)

20 Hydraulie Profile (0=

04.0, Design i=2.0%, Eff i=1.50%)

] 11 12
W m 25{ — Manning B — wanaing
== b = 150 10 =~ OB
N & 20 125
E E E E g
E Es Eis Ewn H
z = = = Zos
E £ S Eom H
£, 2 €10 = E
H & & -1 &0
2 03
? 025 02
o o a0 aoa o0
3 T T H 3 o T 3 3 “ 3 T 3 3 : 13 T 3 3 4 13 T 3 7 3
Drain Length L {m) Drain Length L (m} Drain Length L (m) Drain Length L (m) Drain Length L (m)
Difference (H_DBM - H_Manning] Difference (H_DBN - H_Manning) Difference {H_DBN - H_Manning] Difference (H_DBN - H_Manning) Difference {H_DBN - H_Manning)
s DB = Manning as DEN > Manning DEN > Manniing o DBN > Manning e DEN > Manning
Maning > DBl - Maming > DEN as Manning > DBI¢ . Manning > DBH 435 = Manning > DBN
30
Ees T H H g
: o
E £ £ £ E o
PR @ o e K
020
= £ £ £ gon
o s = LH a Saw
o3 s oL oo
o o s oo ™
3 T 7 3 3 3 ] T H 3 & ] i 3 3 3 13 i 3 H & b T 3 4 3
Drain Length L {m} Drain Length L (m} Drain Length L (m}) Drain Length L (m) Drain Length L (m)
2D Hydraulic Profile (Q=104.0, Design i=0 1%, Eff i=0,00%) 20 Hydraulic Profile [0=104.0, Design i=0.4%, Eff 1=0.00%) 20 Hydraulic Profile {Q=104.0, Design | 2D Hydraulic Profile (Q=104.0, Design i=1.0%, Eff i=0,50%) 2D Hydraulic Profile {Q=104.0, Design i=2,5%, EFf =2 00%)
1] — Manning _ 1 2o 16 — Manning R Lo | — Manning
-~ DBN 14 D8N - = DBN
. .
R _ . L o
£ £ g .0 £
Es Ew £ £ Eos
£ = £ £ H
2. £ £ foe B
& & & & &
os o
2 2 02
02
o o oo o8 o0
1 3 H : 3 H T H : T T H H T T 1 3 3 : 3 1 3 T :
Drain Length L (m) Drain Length L {m) Drain Length L (m) Drain Length L (m) Drain Length L (m)
Difference (H_DBM - H_Manning) Difference (H_DBM - H_Manning) Difference (H_DBN - H_Manning) Difference (H_DBN - H_Manning) Difference (H_DBN - H_Manning]
as oaN = Manaing 1 DBN > Manning o DB > Maaning DK > Manaing aasd  DEN > Manning
Marning > DEN Manning > DBN Manning > DEN a3 Marning > DEN Manning » D8N
0 30 a -
Eas E2s Eos B o
E E E E E
w20 w20 = 04 o o3 = 020
£ £ £ g o £
& 510 Sz & Son
s o3 a1 1 o
o 00 oo o ™
] i 3 H 3 ] T B 3 3 3 a T H H 3 3 ] i 3 : 3 5 i 3 3 3
Drain Length L (m) Drain Length L {m} Drain Length L {m) Drain Length L (m) Drain Length L (m)
2D Hydraulic Profile (Q=104.0, Design i=0.2%, Eff 2D Hydraulic Profile (Q=104.0, Design 20 Hydraulic Profile (0=104.0, Design | 20 Hydraulic Profile {0=104.0, Design i=1.5%, Eff i=1.00%) 20 Hydraulic Profile (Q=104.0, Design i=3,0%, Eff |=2.50%)
10{ — Manaing T 10| — Manning Y L
~ - pam - —— D8N ——— 1z
e e o o8
E E E E
E. £, Ear HS
S £ s £
B . 2. 2 £ oe
& & & o4 &
02
? 2 82
o o o8 oo
3 H H H T T 1 3 H : 3 T H 7 : a T 3 3 . 3 1 : 3 T :
Drain Length L (m) Drain Length L (m) Drain Length L {m}) Drain Length L (m} Drain Length L (m)
Difference (H_DBN - H_Manning) Difference (H_DEN - H_Manning) Difference (H_DBN - H_Manning) Difference (H_DBN - H_Manning) Difference (H_DBN - H_Manning)
oas
a5 DEN > Manaing as DN > Manaing DBN > Manning DB > Maaning DBN > Manning
. Manning > DBN 1 Manning > DBN ne Manning > DBN 04 Manning > DBN 030 Manning > DEN
os
s Fas H Eoa ET
E £ Eo £ E,,
30 <20 . s s 0
£ £ £, £ £
=Rt (-t ] =] a8 4 010
o
o3 s o1 o0s.
o o o o a0
] H H 3 ‘ ] i H 3 v 1 H 3 3 @ T 3 : 5 1 7 4 3

3 3 3 3 H
Drain Length L (m) Drain Length L im) Drain Length L {m) Drain Length L {m) Drain Length L {m}
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Depth h {mm)

Depth h {mm) Difference (mm} Depth h (mm)

Difference (mmj

Difference (mm)

20 Hydraulic Profile (0=166.7, Design

0%, Eff i=0.00%) 20 Hydraulic Profile (Q=166.7, Design i=0.3%, £ff i=0.00%)

20 Hydraulic Profile (Q=166.7, Design i=0.6%, EFf 1=0.10%)

2D Hydraulic Profile (Q=166.7, Design (=0.9%, Eff i=0.40%)

PESY/IbTATU MOAENIOBAHHA ®OPMYBAHHA
MOBEPXHEBOIO CTOKY PIBHUMUW METOOAMMWU

20 Hydraulic Profile (Q=166.7. Design i=2.0%, Eff i=1.50%)

. 0
—— Manning —— ¥1 — Manning s —— Manning T
-~ D8N =" 12| == oen - 20 20 1 cen S
12
_w 3 _ _
g E Eis ]
E o Eao E g
z = = Zoe
2" g1 2" Z os
g, £, & &
s o
2 05 52
o o0 oo oo
[ T h 3 H [ [ T H 3 3 3 ] T 3 3 T 7 3 3 [ [ T H 3 3 [
Drain Length L (m} Crain Length L (m) Drain Length L (m} Grain Length L (m) Grain Length L (m)
Difference (H_DBN - H_Manning) Difference (H_DBN - H_Manning) Difference (H_DBN - H_Manning) Difference (H_DBN - H_Manning) Difference (H_DBN - H_Manning)
DBN > Manning DEN > Manning 1 DEN > Manning o DEBN > Manning s DBN = Manning
Manning > DaN . Manning > DEN Manning > DBk o Manning > DBN Manning > DBN
10
_ _ s _oe
E E E E
Es3 E” Eos E
@ = = w 03
s os
[ £ os £ £
s 5 50 s
2 B2 [%%
a1
o oo oo oo
* T T T T 3 T T I 3 b T T T T T T T T T
20 Hydraulic Profile (Q=166.7, Design i=0.4%, £ff Drain Length L (m} 2D Hydraulic Profile (s 2D Hydraulic Profile (Q=186.7, Design i=2.5%. Eff i=2.00%)
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BU3SHAYEHHA 3AJIMLLKOBOIO Ob EMY CTOKY HA NMOKPUTTI B
MOMEHT HACY BIANOBIAHUN TPUBANOCTI NOBEPXHEBOI
KOHUEHTPALII CTOKY

Kinbkictb cmyr KinbkicTb cmyr p
[JoBXxunHa Moxun 1 2 v p):;xy 4 DoBxuHa Moxun 1 5 y gxy 4
NMPOroHy nporoHy
- + - + - + - + - + - + - + - +
0.10% 0.154 0.611 0.290 1.155 0.392 1.563 0.597 2.378 0.10% 0.234 0.932 0.442 1.760 0.598 2.382 0.910 3.624
0.20% 0.125 0.611 0.236 1.155 0.319 1.563 0.485 2.378 0.20% 0.190 0.932 0.359 1.760 0.486 2.382 0.739 3.624
0.30% 0.110 0.611 0.209 1.155 0.282 1.563 0.430 2.378 0.30% 0.168 0.932 0.318 1.760 0.430 2.382 0.655 3.624
0.40% 0.101 0.611 0.191 1.155 0.259 1.563 0.394 2.378 0.40% 0.154 0.932 0.292 1.760 0.395 2.382 0.601 3.624
20-40m 0.50% 0.095 0.611 0.179 1.155 0.242 1563 0.369 2.378 20-40m 0.50% 0.144 0.932 0.273 1.760 0.369 2.382 0.562 3.624
0.60% 0.090 0.154 0.169 0.290 0.229 0.392 0.349 0.597 0.60%  0.137 0.234 0.258 0.442 0.350 0.598 0.532 0.910
0.70% 0.086 0.125 0.162 0.236 0.219 0.319 0.333 0.485 0.70% 0.131 0.190 0.247 0.359 0.334 0.486 0.508 0.739
0.80% 0.082 0.110 0.155 0.209 0.210 0.282 0.320 0.430 0.80% 0.125 0.168 0.237 0.318 0.321 0.430 0.488 0.655
0.90% 0.079 0.101 0.150 0.191 0.203 0.259 0.309 0.394 0.90% 0.121 0.154 0.229 0.292 0.309 0.395 0.471 0.601
1.00% 0.077 0.095 0.145 0.179 0.197 0.242 0.394 0.299 1.00% 0.117 0.114 0.222 0.273 0.300 0.369 0.456 0.562
0.001 0.307 1.223 0.580 2.310 0.785 3.125 1.195 4.756 0.001 0.468 1.864 0.884 3.521 1.197 4.764 1821 7.249
0.002 0.250 1.223 0.471 2.310 0.638 3.125 0.970 4.756 0.002 0.380 1.864 0.718 3.521 0.972 4.764 1.479 7.249
0.003 0.221 1.223 0.417 2.310 0.565 3.125 0.859 4.756 0.003 0.337 1.864 0.636 3.521 0.861 4.764 1.310 7.249
0.004 0.203 1.223 0.383 2.310 0.518 3.125 0.788 4.756 0.004 0.309 1.864 0.583 3.521 0.789 4.764 1.201 7.249
40-80m 0.005 0.190 1.223 0.358 2.310 0.484 3.125 0.737 4.756 40-80Mm 0.005 0.289 1.864 0.546 3.521 0.738 4.764 1.124 7.249
0.006 0.179 0.307 0.339 0.580 0.459 0.785 0.698 1.195 0.006 0.274 0.468 0.517 0.884 0.699 1.197 1.064 1.821
0.007 0.171 0.250 0.324 0.471 0.438 0.638 0.666 0.970 0.007 0.261 0.380 0.493 0.718 0.667 0.972 1.016 1.479
0.008 0.165 0.221 0.311 0.417 0.421 0.565 0.640 0.859 0.008 0.251 0.337 0.474 0.636 0.641 0.861 0.976 1.310
0.009 0.159 0.203 0.300 0.383 0.406 0.518 0.618 0.788 0.009 0.242 0.309 0.457 0.583 0.619 0.789 0.942 1.201
0.010 0.154 0.190 0.291 0.358 0.393 0.484 0.788 0.599 0.010 0.235 0.228 0.443 0.546 0.600 0.738 0.913 1.124
0.001 0.461 1.834 0.870 3.465 1.177 4.688 1.792 7.133 0.001 0.702 2.796 1.327 5.281 1.795 7.145 2.731 10.873
0.002 0.374 1.834 0.707 3.465 0.956 4.688 1.455 7.133 0.002 0.570 2.796 1.078 5.281 1.458 7.145 2.218 10.873
0.003 0.331 1.834 0.626 3.465 0.847 4.688 1.289 7.133 0.003 0.505 2.796 0.954 5.281 1.291 7.145 1.964 10.873
0.004 0.304 1.834 0.574 3.465 0.777 4.688 1.182 7.133 0.004 0.463 2.796 0.875 5.281 1.184 7.145 1.802 10.873
80-120m 0.005 0.284 1.834 0.537 3.465 0.727 4.688 1.106 7.133 80-120m 0.005 0.433 2.796 0.819 5.281 1.107 7.145 1.685 10.873
0.006 0.269 0.461 0.508 0.870 0.688 1.177 1.047 1.792 0.006 0.410 0.702 0.775 1.327 1.049 1.795 1596 2.731
0.007 0.257 0.374 0.485 0.707 0.657 0.956 0.999 1.455 0.007 0.392 0.570 0.740 1.078 1.001 1.458 1523 2.218
0.008 0.247 0.331 0.466 0.626 0.631 0.847 0.960 1.289 0.008 0.376 0.505 0.711 0.954 0.962 1.291 1.464 1.964
0.009 0.238 0.304 0.450 0.574 0.609 0.777 0.927 1.182 0.009 0.363 0.463 0.686 0.875 0.928 1.184 1.413 1.802
0.010 0.231 0.284 0.436 0.537 0.590 0.727 1.182 0.898 0.010 0.352 0.342 0.665 0.819 0.900 1.107 1.369 1.685
<L - S T = T e
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SATEXXHICTb MIXX METOAUKAMMW
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BUCHOBKU

(

1-U ETAN MOAENOBAHHSA NOKA3AB, LLO KIIOYOBUM NAPAMETPOM 3ABE3NEYEHHA EQEKTUBHOIO
BOOOBIABEOEHHA 3 MOKPUTTSA MOCTIB € JIMLUE NO300BXHIUA NOXWUN

. _ i

J
-
MOOEJNMIOBAHHA 2-X ETANIB NIATBEPOUIIN CYTTEBY PO3BIKHICTb BUKOPUCTOBYBAHUX METOOUK,
TA CNniBBIAHOLUEHHA MIXK HUMUA
J
-
BU3HAYEHO MIHIMANTbHO AOMYCTUMWUU NO300BXHIU NOXUN WTYYHUX CNOPYA 3 YPAXYBAHHAM
onApgis, NPOrnHiB nig HABAHTAXEHHAM, 3HAYEHHA AKOINoO MA€ BYTU HE MEHLLE 0,6%
J
-
BU3HAYEHHO OB’€M HAKONMMNYEHHA HOBEPXHE"BOFO CTOKY HA NOKPUTTI NP TrPAHUNYHUX
NMAPAMETPAX NMPOIrMHY NPOroHOBOI bYAOBMU MNia HABAHTAXXEHHAM
J
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