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Technologia robot budowlanych

Roboty ziemne

Niwelacja terenu — obliczenia dla niwelety
optymalnej

Pokaz programu Surfer



Niwelacja — zrownowazenie ilosci wykopow i
nasypow
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Niwelacja — zrownowazenie ilosci wykopow i
nasypow
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Ve — objetos$¢ graniastostupa, m?3

H, — niweleta optymalna, m

n — liczba kwadratéw

a — bok kwadratu, m

H,..H; —rzedne wysokosciowe graniastostupow o podstawie trojkata, m
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Niwelacja — zrownowazenie ilosci wykopow i

nasypow
XH1+22H2+3XH3+6XH6[ |
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— niweleta optymalna, m

— liczba kwadratow

— bok kwadratu, m

— suma rzednych wierzchotkéw kwadratoéw, ktére wchodzg

w skfad tylko jednego graniastostupa trojkatnego, m

— suma rzednych wierzchotkow kwadratow, ktdre wchodzg

jednoczesnie w sktad dwoch graniastostupow trojkatnych, m

— suma rzednych wierzchotkéw kwadratéw, ktére wchodzg
jednoczesnie w sktad dwoch graniastostupdéw tréjkatnych, m

— suma rzednych wierzchotkow kwadratow, ktdre wchodzg

jednoczesnie w sktad szesciu graniastostupow trojkatnych, n

— spulchnienie gruntu, m3




Zrownowazenie ilosci wykopow i nasypow —
przyktad
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Zrownowazenie ilosci wykopow i nasypow —

przyktad

H,s = 71.50 m
H,s = 71.25m
H,s = 70.85 m
H,s = 70.10 m

H,; = 70.30 m
H,g = 70.20 m
H,e = 69.90 m
H,e = 69.25 m

H,, = 69.50 m
H,, = 69.30 m
H,, = 69.05 m
H,, = 68.70 m



Zrownowazenie ilosci wykopow i nasypow —
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Obliczenia:
JH1 =74.15+68.70 = 142.85 [m]

H,, = 7415 m H,,=72.75m H,, = 71.50 m H,, = 70.30 m H,, = 69.50 m
H,, = 73.50 m H,, = 72.40 m H, =71.25m H,, = 70.20 m H,, = 69.30 m
H,, = 72.60 m H,, = 71.85m H,, = 70.85 m H,, = 69.90 m H,, = 69.05 m
H,,=71.95m H,, =71.05m H,,=70.10 m H,, = 69.25 m H,, = 68.70 m



Obliczenia:
JH1 =74.15+68.70 = 142.85 [m]
JH2 = 69.50+71.95 = 141.45 [m]

H,=74.15m
H,; =73.50 m
H,, = 72.60 m
H,,=71.95m

H,,=72.75m
H,, = 72.40 m
H,, = 71.85m
H,, =71.05m

H,, = 71.50 m
H, =71.25m
H,, = 70.85 m
H,,=70.10 m

H,, = 70.30 m
H,, = 70.20 m
H,, = 69.90 m
H,; = 69.25 m

Zrownowazenie ilosci wykopow i nasypow —
przyktad

H,, = 69.50 m
H,, = 69.30 m
H,, = 69.05 m
H,, = 68.70 m



Zrownowazenie ilosci wykopow i nasypow —
o~ rzyktad
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Obllczema.

SH = 74.15+68.70 = 142.85 [m]
SH2 = 69.50+71.95 = 141.45 [m]
SH3 = 72.25+71.50+70.30+69.30+69.05+69.25+70.10+71.05+72.60+73.50 = 709.40 [m]

H,,=74.15m H,,=72.75m H,; = 71.50 m H,, = 70.30 m H,, = 69.50 m
H,, = 73.50 m H,, = 72.40 m H, =71.25m H,, = 70.20 m H,, = 69.30 m
H,, = 72.60 m H,, = 71.85m H,, = 70.85 m H,, = 69.90 m H,, = 69.05 m
H,,=71.95m H,, =71.05m H,, = 70.10 m H,, = 69.25 m H,, = 68.70 m



Zrownowazenie ilosci wykopow i nasypow —
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Obliczenia:

SH = 74.15+68.70 = 142.85 [m]
SH2 = 69.50+71.95 = 141.45 [m]

przyktad

JH3 =72.25+71.50+70.30+69.30+69.05+69.25+70.10+71.05+72.60+73.50 = 709.40 [m]
JH® =72.40+71.25+70.20+69.90+70.85+71.85 = 426.45 [m]

H,=74.15m
H,; =73.50 m
H,, = 72.60 m
H,,=71.95m

H,, =72.75m
H,, = 72.40 m
H,, =71.85m
H,, =71.05m

H,, = 71.50 m
H, = 71.25m
H,, = 70.85 m
H,,=70.10 m

H,, = 70.30 m
H,, = 70.20 m
H,, = 69.90 m
H,; = 69.25 m

H,, = 69.50 m
H,, = 69.30 m
H,, = 69.05 m
H,, = 68.70 m



Zrownowazenie ilosci wykopow i nasypow —
przyktad

Obliczenia:

JH =74.15+68.70 = 142.85 [m]

JH? = 69.50+71.95 = 141.45 [m]

JH3 =72.25+71.50+70.30+69.30+69.05+69.25+70.10+71.05+72.60+73.50 = 709.40 [m]
JH® =72.40+71.25+70.20+69.90+70.85+71.85 = 426.45 [m]

Hy = (142.85+2141.45+3+709.40+6+426.45) / 612 = 71.01 [m]
Objetos¢ wykopdw i hasypow: 32386.50 [mI]
Wykopy i nasypy po rowno: 16193.25 [m3]
Wspotczynnik spulchnienia dla gliny Il kat. geot.: 1.05

Q =16193.251.05 — 16193.25 = 809.66 [m?3]

Ho = [(142.85+2+141.45+3+709.40+6+426.45)/6+12]+(809.66/12+502) = 71.01+0.03 = 71.04 [m]
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Pokaz programu — SURFER

i)

Quadrangle, Colorado

Southwest Corner of the
Irison

Mo



Pokaz programu — SURFER

Grand Canyon, U.S.A




Pokaz programu — SURFER




Pokaz programu — SURFER

Mational Forest
Boundary
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