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𝒃𝒍𝒊𝒎

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝑹𝑷 (or 
𝒃CR)

𝒃𝑸

𝒃𝜹𝑫

𝑫

𝑫𝟎

𝑬𝑨

𝒉

𝒉𝒄𝟎 ℎ𝑐

𝒉𝑹𝑷 (or 
𝒉CR)

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒉

𝑰

𝑰𝟎

𝒌

𝑳

𝒍𝒎𝒂𝒙

𝒍𝒏𝒐𝒎

𝑴𝟑𝒃

𝑴𝟑𝒉

𝑷

𝑸 or PT

𝒒𝒔

𝒒𝒔𝒂

𝒒𝒔𝒊

𝑹



 

  

 

𝑹𝑽

𝒔𝟎

𝑺

𝑺𝒂

𝑺𝒊

𝑻𝒍𝒐𝒂𝒅 𝑟

𝑻𝑫

𝑻𝑵

𝑻𝒐𝒔𝒄

𝑻𝒔𝒖𝒔𝒑 𝑟

𝑻𝒕𝒓𝒂𝒄𝒌

𝒋

𝑽

𝑬𝑨𝒋

𝛈𝟎

𝛈𝟎𝒓

𝒊 𝒂

B 

Ui 

Uy 

a 

ha 
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𝐻 = D ∗
h

1.5

𝑉 =
B ± 0.75

1.5
∗ 𝐷



 

  

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

 

 

 

 



 

  

 

 

𝑈𝑖

𝑈𝑦

𝑈𝑖 =
41

𝑅

𝑈𝑦 =
31

𝑅

 

𝐻 =
D ∗ h

1.5

𝑉 =
D(B ± 0.75)

1.5



 

  

 

 

 

 



 

  

 

 

 



 

  

 

 

 

 

 



 

  

 

 



 

  

 

 

 



 

  

 



 

  

 

 

𝑏𝑅𝐼 𝑏𝑅𝐴

𝑅 𝑚 𝑏𝑅𝐼 𝑏𝑅𝐴

 



 

  

 

 

 

 

 

𝑏𝑅

𝑅



 

  

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

 

 

 

 

 

 

 

𝑏𝑞𝑙𝑖𝑚 ≤ 𝑏𝑞 ≤ 𝑏𝑞𝑙𝑖𝑚 + 50𝑚𝑚



 

  

 

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

 

 

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

 



 

  

 

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

 

 

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞



 

  

 

𝑏𝑞 𝑏𝑞

 



 

  

 

 



 

  

 

 

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

𝑏𝑞 𝑏𝑞

 



 

  

 

1675 1675 1675 1716 1675 1716 41 41 0 1675 1675 ok ok

1716 1722 1716 1721 1722 1736 5 14 9 1716 1706 ok ok

1696 1707 1696 1719 1707 1735 24 28 9 1696 1691 ok ok

1689 1696 1689 1717 1696 1728 28 32 0 1689 1685 ok ok

1685 1691 1685 1717 1691 1726 32 35 0 1685 1683 ok ok

1688 1706 1688 1718 1706 1739 30 33 21 1688 1685 ok ok

1684 1698 1684 1718 1698 1737 34 39 9 1684 1682 ok ok

 



 

  

 

 

 

 

 

 

−𝑎 + √+8Aa

2

−𝑎 + √+8Aa

2

−𝑎 + √+8Aa

2

−𝑎 + √+8Aa

2



 

  

 



 

  

 

 

 

𝑏𝑅 𝑅



 

  

 

 

 

 

 



 

  

 

 



 

  

 

 



 

  

 

 

 



 

  

 

 



 

  

 

 

 

 

 

 

 

 

 



 

  

 

𝑅 3.75

𝑅
+

𝒍𝒎𝒂𝒙 − 1.435

2

𝑅 50

𝑅
− 0.185 +

𝒍𝒎𝒂𝒙 − 1.435

2

60

𝑅
− 0.225 +

𝒍𝒎𝒂𝒙 − 1.435

2

𝐴𝑙𝑙 0.4

1.5
[𝐷 − 0.05]>0[ℎ − 0.5]>0

0.4

1.5
[𝐼 − 0.05]>0[ℎ − 0.5]>0

 

a. 

b. 

c. 

d. 

e. 

 

 
 

 

 



 

  

 

 
 
 

 

𝒔𝒊
𝒔𝒂

𝒉 𝟎 𝟒𝟎𝟎 ∞ ≥ 𝑅 ≥ 250 2.5

𝑅
+

𝑙𝑚𝑎𝑥 − 1.435

2

2.5

𝑅
+

𝑙𝑚𝑎𝑥 − 1.435

2

250 > 𝑅

≥ 150

50

𝑅
− 0.190 +

𝑙𝑚𝑎𝑥 − 1.435

2

60

𝑅
− 0.230 +

𝑙𝑚𝑎𝑥 − 1.435

2

𝟎 𝟐𝟓𝟎 𝒉 𝟎 𝟒𝟎𝟎

𝒉 𝟎 𝟐𝟓𝟎 ∞ ≥ 𝑅 ≥ 250 2.5

𝑅
+

𝑙𝑚𝑎𝑥 − 1.435

2

𝑙𝑚𝑎𝑥 − 1.435

2

250 > 𝑅

≥ 150

37.5

𝑅
− 0.140 +

𝑙𝑚𝑎𝑥 − 1.435

2

40

𝑅
− 0.160 +

𝑙𝑚𝑎𝑥 − 1.435

2

 

 

𝑏𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑖/𝑎 ≥ 𝑏𝑅𝑃 + 𝑆𝑖/𝑎 + 𝑞𝑠𝑖/𝑎 + ∑3

 ∑𝑗)

 𝑀1

𝑀1

 

 𝑀2

𝑀2

 



 

  

 

 ℎ
 T𝐷

L
)  T𝐷

 𝑀3

 ∑𝑗

∑3,𝑖/𝑎 = 𝑇𝑡𝑟𝑎𝑐𝑘 +
𝑇𝐷

𝐿
ℎ + 𝑠0

𝑇𝐷

𝐿
[ℎ − ℎ𝑐0]>0 + tg(𝑇susp) [ℎ − ℎ𝑐0]>0 + tg(𝑇𝑙𝑜𝑎𝑑) [ℎ − ℎ𝑐0]>0

+
𝑠0

𝐿
𝑇𝑜𝑠𝑐[ℎ − ℎ𝑐0]>0 + 𝑀3𝑏

 

ℎ𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑖/𝑎 ≥ ℎ𝑅𝑃 + 𝛥ℎ𝑅𝑉
+ 𝛥ℎ𝑄 + ∑𝑉

 

𝛥ℎ𝑅𝑉

 

𝛥ℎ𝑅𝑉
=

50

𝑅𝑉

 

 

𝛥ℎ𝑅𝑉
=

−50

𝑅𝑉
 

 𝑄

𝛥ℎ𝑄𝑖/𝑎 = 𝑏𝑄𝑠𝑖𝑛(𝛼𝑄𝑖/𝑎) − (ℎ𝑄 − ℎ𝑐0)(1 − cos (𝛼𝑄𝑖/𝑎)



 

  

 

 

𝛥ℎ𝑄𝑖/𝑎  ≈ 𝑏𝑄𝑠𝑖𝑛(𝛼𝑄𝑖/𝑎)

 

α𝑄𝑖/𝑎  

h𝑄 ,b𝑄 

 

𝑠𝑖𝑛(𝛼𝑄𝑖/𝑎) =
𝑠0

𝐿
(𝐷 − 𝐷0, 𝐼 − 𝐼0)

 

ℎ𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 ≤ ℎ𝑅𝑃 + 𝛥ℎ𝑅𝑉
+ ∑𝑉

 ∑𝑉

∑𝑉,𝑄𝑎
= (𝑏𝑄 +

𝐿

2
+ 𝑠0𝑏𝑄)

𝑇𝐷

𝐿
+ 𝑏𝑄

𝑠0

𝐿
𝑇𝑜𝑠𝑐 + 𝑏𝑄𝑡𝑔(𝑇𝑙𝑜𝑎𝑑) + 𝑏𝑄𝑡𝑔(𝑇𝑠𝑢𝑠𝑝) + 𝑇𝑁 + 𝑀3ℎ

∑𝑉,𝑄𝑖
= (𝑏𝑄 −

𝐿

2
+ 𝑠0𝑏𝑄)

𝑇𝐷

𝐿
+ 𝑏𝑄

𝑠0

𝐿
𝑇𝑜𝑠𝑐 + 𝑏𝑄𝑡𝑔(𝑇𝑙𝑜𝑎𝑑) + 𝑏𝑄𝑡𝑔(𝑇𝑠𝑢𝑠𝑝) + 𝑇𝑁 + 𝑀3ℎ

 

∑𝑉

∑𝑉 = 𝑇𝑁 + 𝑀3ℎ

 

𝑹



 

  

 

𝑹𝑽

𝑳

𝒍𝒎𝒂𝒙

𝒍𝒏𝒐𝒎

𝑫

𝑫𝟎

𝑰

𝑰𝟎

𝒔𝒐

𝒉𝒄𝟎

𝑻𝒍𝒐𝒂𝒅



 

  

 

𝑻𝒔𝒖𝒔𝒑

𝑻𝒐𝒔𝒄 𝒊

𝑻𝒐𝒔𝒄 𝒂

𝑻𝒕𝒓𝒂𝒄𝒌

𝑻𝑫

𝑻𝑵 𝒉𝒊𝒈𝒉𝒕

𝑻𝑵 𝒍𝒐𝒘

𝑴𝟑𝒃

𝑴𝟑𝒉

𝒌

hq 

hminCR 

Version in 

force 



 

  

 

hminCR 

Proposal for 

DG update 

 



 

  

 

 

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆 𝑞𝑠𝑖 𝑞𝑠𝑎 𝑖 𝑎 𝛥ℎ𝑅𝑉 𝛥ℎ 𝑖 𝛥ℎ 𝑎 𝑉 𝑖 𝑉 𝑎 𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊 𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒂 𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊 𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒂



 

  

 

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆 𝑞𝑠𝑖 𝑞𝑠𝑎 𝑖 𝑎 𝛥ℎ𝑅𝑉 𝛥ℎ 𝑖 𝛥ℎ 𝑎 𝑉 𝑖 𝑉 𝑎 𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊 𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒂 𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊 𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒂

 



 

  

 

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆 𝑞𝑠𝑖 𝑞𝑠𝑎 𝑖 𝑎 𝛥ℎ𝑅𝑉 𝑉 𝑖 𝑉 𝑎 𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊 𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒂 𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊 𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒂

 



 

  

 

 

 



 

  

 

 

𝑏𝑙𝑖𝑚,𝑖 = 𝑏𝑅𝑃 + 𝑆𝑖 + 𝑚𝑎𝑥[∑2,𝑖
′ + 𝐾 ∗ (𝐷 − 𝐷0)>0 ;  ∑2

′′ ;  (∑2,𝑎
′ − 𝐾 ∗ 𝐼0)]

𝑏𝑙𝑖𝑚,𝑎 = 𝑏𝑅𝑃 + 𝑆𝑎 + 𝑚𝑎𝑥[∑2,𝑎
′ + 𝐾 ∗ (𝐼 − 𝐼0)>0 ;  ∑2

′′]

′



 

  

 

∑2,𝑖/𝑎
′ = 𝑘√

 𝑇𝑡𝑟𝑎𝑐𝑘
2 + [

𝑇𝐷

𝐿
ℎ + 𝑠0

𝑇𝐷

𝐿
[ℎ − ℎ𝑐𝑜]>0]

2

+ [𝑡𝑔(𝑇susp)[ℎ − ℎ𝑐𝑜]>0]
2

+

[𝑡𝑔(𝑇load)[ℎ − ℎ𝑐𝑜]>0]2 + [
𝑠0

𝐿
(𝑇osc)[ℎ − ℎ𝑐𝑜]>0]

2

′′

∑2
′′ = 𝑘√ 𝑇𝑡𝑟𝑎𝑐𝑘

2 + [
𝑇𝐷

𝐿
ℎ]

2

𝐾 =
𝑠0

𝐿
[ℎ − ℎ𝑐𝑜]>0

 

 

 

 𝑏𝑙𝑖𝑚 𝑎

 

𝛿𝑞,𝑎 = (
𝐷

𝐿
) ∗ ℎ𝑛𝑒𝑧

 

𝛿𝑞,𝑎 = (
𝐷

𝐿
) ∗ (ℎ𝑞 − ℎ𝑚𝑖𝑛𝐶𝑅)



 

  

 

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆



 

  

 

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆

 



 

  

 

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆

 

 

𝐸𝐴2 = 2𝑏𝑅𝑃 + 𝑆𝑎 + 𝑆𝑖 + 𝑚𝑎𝑥[∑𝐸𝐴2
′ + 𝐾 ∗ (𝐼 − 𝐼0)>0 + 𝐾 ∗ (𝐷 − 𝐷0)>0 ;  ∑𝐸𝐴2

′′  ] + ∆𝑏𝛿𝐷

 

∆𝑏𝛿𝐷

𝐾 =
𝑠0

𝐿
[ℎ − ℎ𝑐𝑜]>0

∑𝐸𝐴2
′ ∑𝐸𝐴2

′′

∑𝐸𝐴2
′ = √(∑𝟐,𝒊/𝒂

′𝟐 )𝑡𝑟𝑎𝑐𝑘 1 + (∑𝟐,𝒊/𝒂
′𝟐 )𝑡𝑟𝑎𝑐𝑘 2

∑𝐸𝐴2
′′ = √(∑𝟐,𝒊/𝒂

′′𝟐 )𝑡𝑟𝑎𝑐𝑘 1 + (∑𝟐,𝒊/𝒂
′′𝟐 )𝑡𝑟𝑎𝑐𝑘 2

 

∑2,𝑖/𝑎
′ = 𝑘√

 𝑇𝑡𝑟𝑎𝑐𝑘
2 + [

𝑇𝐷

𝐿
ℎ + 𝑠0

𝑇𝐷

𝐿
[ℎ − ℎ𝑐𝑜]>0]

2

+ [𝑡𝑔(𝑇susp)[ℎ − ℎ𝑐𝑜]>0]
2

+

[𝑡𝑔(𝑇load)[ℎ − ℎ𝑐𝑜]>0]2 + [
𝑠0

𝐿
(𝑇osc)[ℎ − ℎ𝑐𝑜]>0]

2

∑2
′′ = 𝑘√ 𝑇𝑡𝑟𝑎𝑐𝑘

2 + [
𝑇𝐷

𝐿
ℎ]

2



 

  

 

Δ𝑏𝛿𝐷 =
ℎ𝑝

𝐿
[𝐷𝑎 − 𝐷𝑖]

 ∆𝑏𝛿𝐷 = 0

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆 𝑲 ∑𝑬𝑨𝟐
′ ∑𝑬𝑨𝟐

′′

 

 

 

 

 

 

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆 𝑲 ′𝑬𝑨𝟐 ′′𝑬𝑨𝟐 𝑏𝛿𝐷

 

 

 

 



 

  

 

 

 

 

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆 𝑲 ′𝑬𝑨𝟐 ′′𝑬𝑨𝟐 𝑏𝛿𝐷

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑞𝑠𝑎 =
𝑠0

𝐿
[𝐼 − 𝐼0]>0[ℎ − ℎ𝑐𝑜]>0 =

0,4

1,5
[0,09 − 0,05]>0[ℎ − 0,5]>0

 

𝛴2,𝑖 = 𝑚𝑎𝑥[∑2,𝑖
′ + 𝐾 ∗ (𝐷 − 𝐷0)>0 ;  ∑2

′′ ;  (∑2,𝑎
′ − 𝐾 ∗ 𝐼0)]

𝛴2,𝑎 = 𝑚𝑎𝑥[∑2,𝑎
′ + 𝐾 ∗ (𝐼 − 𝐼0)>0 ;  ∑2

′′]



 

  

 

 

 

 

 

 

𝑏𝑙𝑖𝑚 𝑏𝐶𝑅 𝑆𝑖 𝑞𝑠𝑖 𝑖 𝑚  

 

𝑏𝑞𝑙𝑖𝑚 ≤ 𝑏𝑞 ≤ 𝑏𝑞𝑙𝑖𝑚 + 50𝑚𝑚 

 

𝑏𝑞

 

 

∑1,𝑖 = 𝑚𝑎𝑥[∑1,𝑖
′ + 𝐾 ∗ (𝐷 − 𝐷0)>0 ;  ∑1

′′ ;  (∑1,𝑎
′ − 𝐾 ∗ 𝐼0)]

∑1,𝑖/𝑎
′ = 𝑘√

[𝑡𝑔(𝑇susp)[ℎ − ℎ𝑐𝑜]>0]
2

+

[𝑡𝑔(𝑇load)[ℎ − ℎ𝑐𝑜]>0]2 + [
𝑠0

𝐿
(𝑇osc)[ℎ − ℎ𝑐𝑜]>0]

2

∑1
′′ = 𝑘√

[𝑡𝑔(𝑇susp)[ℎ − ℎ𝑐𝑜]>0]
2

+

[𝑡𝑔(𝑇load)[ℎ − ℎ𝑐𝑜]>0]2

𝑏𝑣𝑒𝑟,𝑖/𝑎 = b𝐶𝑅 + Si + ∑1,𝑖/𝑎 + 𝑞𝑠,𝑖/𝑎



 

  

 

 



 

  

 

 

 



 

  

 

 

 

 

𝑏𝑞𝑙𝑖𝑚 𝑖 = B + 𝑈𝑖  

𝑏𝑞𝑙𝑖𝑚 𝑎 = B + 𝑈𝑦 +  

 

 𝑈𝑖 𝑈𝑦

𝑈𝑖 =
41

𝑅

𝑈𝑦 =
31

𝑅

 

𝛿𝑞,𝑎 = (
𝐷

𝐿
) ∗ ℎ𝑛𝑒𝑧

𝛿𝑞,𝑎 = (
𝐷

𝐿
) ∗ (ℎ𝑞 − ℎ𝑚𝑖𝑛𝐶𝑅)

 



 

  

 

𝜹

 

𝒂



 

  

 

 

𝑹

𝑹𝑽

𝑳

𝒍𝒎𝒂𝒙

𝒍𝒏𝒐𝒎

𝑫

𝑫𝟎

𝑰

𝑰𝟎

𝒔𝒐

𝒉𝒄𝟎

𝑻𝒍𝒐𝒂𝒅



 

  

 

𝑻𝒔𝒖𝒔𝒑

𝑻𝒐𝒔𝒄 𝒊

𝑻𝒐𝒔𝒄 𝒂

𝑻𝒕𝒓𝒂𝒄𝒌

𝑻𝑫

𝑻𝑵 𝒉𝒊𝒈𝒉𝒕

𝑻𝑵 𝒍𝒐𝒘

𝑴𝟑𝒃

𝑴𝟑𝒉

𝒌

hq 

hminCR 

Version in 

force 

 

hminCR 

Proposal for 

DG update 



 

  

 

hminCR  

Sec 

Reference 

profile 

bq,lim,i/a ≥ bCR + Si/a + Σ2,ι/α  

∑2,𝑖/𝑎 = 𝑘√ 𝑇𝑡𝑟𝑎𝑐𝑘
2 + [

𝑇𝐷

𝐿
ℎ]

2

+ [𝑡𝑔(𝑇susp)[ℎ − ℎ𝑐𝑜]>0]
2

+ [𝑡𝑔(𝑇load)[ℎ − ℎ𝑐𝑜]>0]2

 

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆

 

 

𝐸𝐴 = 𝑆 + 𝑈𝑖 + 𝑈𝑦 + 3.2(ℎ1 − ℎ2) 

𝑆

𝑈𝑖 𝑈𝑦

 

𝑈𝑖 =
41

𝑅
 

𝑈𝑦 =
31

𝑅



 

  

 

ℎ ℎ

 ℎ1 − ℎ2 = 0, 

𝑆 𝑼𝒊 𝑼𝒚

 

 

 

 

 

 

 

𝐸𝐴2 = 2𝑏𝑅𝑃 + 𝑆𝑎 + 𝑆𝑖 + ∑𝐸𝐴2 + ∆𝑏𝛿𝐷

 

𝑏𝛿𝐷

𝑆𝑎

𝑆𝑎 =
31

𝑅
+

𝒍𝒎𝒂𝒙 − 1.435

2

𝑆𝑖

𝑆𝑖 =
41

𝑅
+

𝒍𝒎𝒂𝒙 − 1.435

2

𝐸𝐴



 

  

 

∑𝐸𝐴2 = √(∑𝟐,𝒊/𝒂
𝟐 )𝑡𝑟𝑎𝑐𝑘 1 + (∑𝟐,𝒊/𝒂

𝟐 )𝑡𝑟𝑎𝑐𝑘 2

 

∑2,𝑖/𝑎 = 𝑘√ 𝑇𝑡𝑟𝑎𝑐𝑘
2 + [

𝑇𝐷

𝐿
ℎ]

2

+ [𝑡𝑔(𝑇susp)[ℎ − ℎ𝑐𝑜]>0]
2

+ [𝑡𝑔(𝑇load)[ℎ − ℎ𝑐𝑜]>0]2

 

ℎ𝑐𝑜 = 0.77𝑚 

Δ𝑏𝛿𝐷 =
ℎ𝑝

𝐿
[𝐷𝑎 − 𝐷𝑖]

 

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆 𝑬𝑨𝟐 𝑏𝛿𝐷

 

 

 

 

 

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆
𝑬𝑨𝟐

𝑏𝛿𝐷

 

 

 

 

 

 



 

  

 

𝒃𝑹𝑷 𝒉𝑹𝑷 𝑆 𝑆 𝑬𝑨𝟐 𝑏𝛿𝐷

 

 

 

 

 

 

 



 

  

 

 

 

𝒉𝑹𝑷

𝒃𝑹𝑷

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒉𝑹𝑷

𝒃𝑹𝑷

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒊

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒉𝑹𝑷

𝒃𝑹𝑷

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆



 

  

 

𝒉𝑹𝑷

𝒃𝑹𝑷

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 i 4.876 3.646 3.346 1.074 1.074 0.304 0.304 0.154 -0.016 -0.016 0.004 0.004 

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊 1.985 2.026 2.010 1.896 1.871 1.843 1.738 1.651 1.623 0.323 0.324 0.199 

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 

a 
4.910 3.646 3.346 1.074 1.074 0.304 0.304 0.154 -0.016 -0.016 0.004 0.004 

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 a 2.057 2.085 2.065 1.927 1.902 1.856 1.751 1.644 1.617 0.317 0.317 0.192 

 



 

  

 

 

𝑏𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑖/𝑎 ≥ 𝑏𝑅𝑃 + 𝑆𝑖/𝑎 + ∑3

 

 

𝑆𝑖 =
41

𝑅
+

𝑙 − 1.435

2

𝑆𝑎 =
31

𝑅
+

𝑙 − 1.435

2



 

  

 

 ∑𝑗)

 𝑀1

𝑀1

 

 𝑀2

𝑀2

 

 ℎ
 T𝐷

L
)  T𝐷

 𝑆𝑢𝑝𝑙

 ∑𝑗

∑3,𝑖/𝑎 = 𝑇𝑡𝑟𝑎𝑐𝑘 +
𝑇𝐷

𝐿
ℎ + tg(𝑇susp) [ℎ − ℎ𝑐0]>0 + tg(𝑇𝑙𝑜𝑎𝑑) [ℎ − ℎ𝑐0]>0 + 𝑆𝑢𝑝𝑙

 

 ℎ𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑖/𝑎 ≥ ℎ𝑅𝑃 + 𝛥ℎ𝑅𝑣 + ∑3𝑣

 

ℎ𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 ≤ ℎ𝑅𝑃 + 𝛥ℎ𝑅𝑉
− ∑3𝑉

 

∑𝑣3,𝑎 =
𝑇𝐷

𝐿
(𝑏𝑄 +

𝐿

2
) + 𝑏𝑄 ∗ tg(𝑇susp) + 𝑏𝑄 ∗ tg(𝑇𝑙𝑜𝑎𝑑) + 𝑇𝑛 + 𝑆𝑢𝑝𝑙

∑𝑣3,𝑖 =
𝑇𝐷

𝐿
(𝑏𝑄 −

𝐿

2
) + 𝑏𝑄 ∗ tg(𝑇susp) + 𝑏𝑄 ∗ tg(𝑇𝑙𝑜𝑎𝑑) + 𝑇𝑛 + 𝑆𝑢𝑝𝑙

 



 

  

 

 

 

𝒉𝑹𝑷 

𝒃𝑹𝑷

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒉𝑹𝑷

𝒃𝑹𝑷

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒉𝑹𝑷

𝒃𝑹𝑷

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆



 

  

 

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒉𝑹𝑷

𝒃𝑹𝑷

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆 𝒊

𝒉𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

𝒃𝒔𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆

 



 

  

 

inner h1+V 

b1+H+U 

outer h1+V 

b1+H+U 
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inner h1+V 

b1+H+U 

outer h1+V 

b1+H+U 

 

-0.5

0.5

1.5

2.5

3.5

4.5

5.5

-3 -2 -1 0 1 2 3Mixed traffic proposed gauge

Structure gauge calculations TRVINFRA (R200, D110, V60, Rv2000)

Structure gauge calculations EN15273 (R200, D110, V60, Rv2000)



 

  

 

 

 



 

  

 

 

 



 

  

 

 

 



 

  

 

 


