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Trigonometrik Nivelman

* Minare, kule gibi yanina gidilemeyen yapilarda ya
da arazinin ¢ok engebeli oldugu durumlarda ve
geometrik nivelman duyarhligi istenmeyen islerde,
noktalarin yukseklikleri trigonometrik nivelman ile
belirlenebilir.

» Tota station ile yapilan 3 boyutlu detay aliminda
nokta yuksekliklerinin belirlenmesinde
trigonometrik nivelman yontemi kullanilir.

e Trigonometrik ylkseklik belirlemesi icin yuksekligi i
bilinen bir noktaya teodolit ya da total station
kurularak dusey aci okunur, noktalar arasindaki
uzunluk, alet yiksekligi ve isaret ylkseklikleri
Olgulur.

Trigonometrik Nivelman




DN | BN | Silsile | Dirbiin | Okunan o Z Ortalama | vs | Vs
No [ Durumu | Digey A 400%-Z Z
A | B 1 I 0587718 | -30% 059.7688 | 959.7689 | -3 9
Il 304.2342 | -30* | 304.2312
400.0060 400.0000
2 I 057730 | -40“ | 95.7690 +7 | 49
Il 304.2350 | -40“ | 304.2310
400.0080 400.0000
C 1 I 107.3641 | -35 | 107.3606 | 107.3601 | +2 4
| 2026429 | -35% | 2926394
400.0070 400.0000
2 I 107.3623 | -27% | 107.3596 -6 36
Il 2926431 | -27% | 292.6404
400.0054 | 6¢=-33 | 400.0000




Diisey A¢t Olglimii

DN | BN | Silsile | Dirbin Okunan 0 £ Ortalama V5 Vs
No Durumu | Digey Agl 4009-2 Z
A B 1 I 9587718 | -30° 9597688 | 9597689 -3 9
Il 304.2342 | -30° 304 2312
400.0060 400.0000
2 I 957730 | -40 95.7690 +7 49
_______________ Il 3042350 | -40° | 3042310 | |
400.0080 400.0000
C 1 I 1073641 -35% 1073606 | 1073601 +2 4
Il 2026429 | -35% 292 6394
400.0070 400.0000
2 I 107.3623 | -27% 107_3596 -6 36
Il 292 6431 -27° 292 6404
400.0054 | Hgy=-33 | 4000000
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Trigonometrik Nivelman

HB=HA + Dy. COtZ




Trigonometrik Nivelman

Yerin Kiireselliginin Etkisi

S

\ AH D%
3 “k =3R
Hg -
Ky
Hp
\‘ HBZHA+AH+kK

| KsaMesafe | UzunMesafe

D, 50m 100m 200m 300m 500m 1km 5km

ke 0.2mm 0.8mm 3.1mm 7.1mm 2cm 7.8cm 1.9m

Trigonometrik Nivelman




Trigonometrik Nivelman

Isigin Kirtllmasinin Etkisi

kR — kKk
Dy k

kR — Y
2.R

k:Kirilma katsayisi=0.13

, R Z,+7Zg— 2009
Dy P

HB=HA+AH+kK—kR

| KisaMesafe | UzunMesafe

D, 50m 100m 200m 300m 500m 1km 5km

ke 0.03mm 0.1mm 0.4mm 09mm 3mm 1lcm 0.2m

Trigonometrik Nivelman




Trigonometrik Nivelman

Kisa Mesafe: <250m | Hg = Ha + Dy.cotz +1—t

(1-k).Dy .
Uzun Mesafe: >250m | Hy = H, + Dy.cotZ + >R +i1—-t
1-k
AH,p = D.cotZ, +W.D + 14 — Cp
-k
AHBA:_D'COtZA_W'D — lg + 4

1 S
AHORT = E [D(COtZA — COtZB) + (lA — lB) + (tA — tB)]

Karsilikli ve es zamanli dusey aci olculerinde
kureselligin ve kinnlmanin
etkisi ELIMINE edilir.

Trigonometrik Nivelman




Trigonometrik Nivelman

AHAB :HB _HA =geri—i|eri=(€A —hA)—(gB _hB)
Hg —Hp =/ —Sp -COtZp — g +5p - COtZg
HB :HA +Spg ‘COtZB —Sp 'COtZA +€A _KB

Trigonometrik Nivelman




BRNEK.1 Trigonometrik Nivelman

Bilinen : Hg=1000.00 m

Olciilenler:  Z,=1068.1871

Zp=958.3943

€,=1.20 m

€p=3.46 m

AHpg =Hpg —Hp =(£p —sp cotZ,)—(£g —sg cotZp)

Hp =Hp +spcotZy —sgcotZpg —4£p +4p

Hp =1000.00+141.72cot106.1871-121.17c0t95.3943-1.20+3.46

Hp =1000.00—-13.817-8.782-1.20+3.46 =1000.00-20.339 =979.661m
HA =979.66m

Trigonometrik Nivelman




BRNEK.2 Trigonometrik Nivelman

Olgiilenler :7,=96°.7120

Z>=97%9122
I=1.50m
t=1.90 m
[=2.00m
Bilinen : Hy =101.50 m
Istenen : Hg="?
4 2.00 2.00 _105.89 m

S = = =

cotZ, —cotZ, cot96.7120-cot97.9122 0.0188869
Hg =H, +1.50+105.89.¢c0t96.7120-2.00-1.90=104.57 m
Hg =H4 +1.50+105.89-¢c0t97.9122-1.90=104.57m

Trigonometrik Nivelman




Trigonometrik Nivelman

ORNEK-3
Ha = 2000.00 m 949 7215 T
Hg = ?
° 7 3.10 m
1.50 lﬁ.
B
A i< $=2462.36m »'
Hg =Hx vsocotz+ =K g2 iy
2R

(120.73) _5462.36)2 +1.50 - 3.10
2.6373394

Hg =2000.00 + 204.634 + 0.414 +1.50 - 3.10 = 2203.45 m

Hg =2000.00 + 2462.36 - cot 94.7215 +

Trigonometrik Nivelman




Trigonometrik Nivelmanda Belirsizlik

s,=0.7mgon
Sp=3mm+3ppm
s;=2mm
S;=2mm
3.1mm 3.7mm 4.4mm
70 3.6mm 4.4mm 7.8mm
50 4.9mm 6.3mm 12.2mm

Trigonometrik Nivelman
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