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B4 R R . (2)
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6.1 IR . (2)
6.2 DMEARUE S HAB . (2)
T ORI E AT VR (3)
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7.2 SERRIRRINEE ML (3)
7.3 QEBBIEHEIT. (4)
T4 IR R . (4)
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BB GNSS FEUANBAERSE
1 el
AHRAEIE A T MR GNSS FOHL A HE .
2 SIAMXH

AHFE T T RF A

GB/T 39267—2020 Jt} LE SHARE

JUAE H AR 51 SCfE, A AR IE T A
3 AiE
3.1 WESZI A& near real-time displacement measurement

5 22 e AL, e e AL 2 S R AL A
3.2 SEAALASIIE real-time displacement measurement

SIS I I A T e A A1
3.3 WESEZIAI A EREE M near real-time displacement measurement stability

FE— S P EPUEIZAT RN, B GNSS HUSol AR Rr F i S ms Ao F )
EE R ST
4 W&

Hi U2 GNSS HlHL CBAT AR “ Bl ™), & — i ] i 745 il st b e 48
IEAT ) GNSS i 4, R F D BEAN SR AR L MIAE AT AR E AL, 25t SEI BY
HESCIN AT RS i, B TR i Bl S MR BRI AR e A IS AT

SRR AR e 22 R~

a+bxD (D
e

a

PRFRIE € 1R %, mm;
FRPRECE R 2, mm/km;
D——HIM pIAER B, kms
5 ItEfFMH
5.1  AESZI AL R I & RS e 1
HESEIN 7K P A% I B AR 8 PEAS K TR Sk 5 1) @, S 3 ELAZAS
MRS E VAR T WAL S TEE T a.

1

b
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5.2 SERTAAS I A

SIS KSR B B R VA KT RO A KF I 18] @, S 3 LA A I &
HE AR TS EE T M a.
5.3  SEMALFEIN RS HE )

SIS KSR & 53 DI R T HBh S K T7 1) @, S T8 B AL &
IHFNARKTHWH AN EEE T a.
5.4 fiRBllERZE

HE S 7K PR M B R 22 AN R S /KT T 1) @, 1 S 22 LA RS T
BRENERBALEFSTEETT W a, S KCHRLR I E R 2 A L sh &
IKPITI @, S 3R ELAL R & 1R ZE AN RS O Z0 S T E 719 a.
E:RETELRABAK ST, LRITEREEFNESS,
6 BEERH
6.1 FREEAF

1D BEREZ: (220~+50) °C;

2) MRHEEE: AKT 90%:;

3) BHERNTERAZAN SR A TAE % AF N AT, B R PDOP<4, &4
N2 B B, IRAVET.
6.2 M bRHE R H AN &

T AR e B FEAh B & R AR FbR MLEE 2, FC VRt FH 396 A2 I AN 5 P88 SR A L
A0 B v B e A AT IR

R 2 MEARER IR FR ARG

Fr 5 WA AR BOARFEbR
FKF ) A0 L [A)0 EYE AN T 50 mm;

MPE: =£0.1 mm.

1 (ORGARE)

K (0~24) m: U<1.0 mm(k=2);
2 GNSS 2 L,
2 (0~2) m: U<1.0 mm(k=2).
REHLH O —FHEA KT 1 mm;
FSACFINEARMEZ A KT 2.5 mm+0.5X 10
6D;

A ZE M E AR EZEA KT 5.0 mm+0.5X 10

3 | %55 GNSS L
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6D;
Hor D A AKE, km.

7 BOEWMBMROER A
7.1 WESEROL RS E AR E

KB N R 28 2 B AE GNSS %628 |, BB NEsei 2, &
bR 15° , WIEaAfE B 1 h B R R E SR 4R 15 h 1%,
A (2). (3) THEHESZI 7K P W 5 e 5 M 0 o4 SIE ek 3 B A7 % U 2 A
T

n Zz 1 Ej 2 n Zn 1Ni 2
n (Ej— Nj—=i=L b
Osh = \/ZH( — e — (2)
n-—1
S Hj
TR (H—=E)?
Osv :\/ - 1 (3)
ViR
Osn 1S A7 2 I B AR E 1, mm;

Osp—— SR T LA A E AR E 1, mm;

E——% i Moe ARG AN ERE, mm;

Ni—28 i A Procdb)y FAL R e, mm;

Hi—5% i M piocs i A EE, mm;

n——EH A
7.2 SERHALFE N E R

WM SR 2 2 BAE GNSS JE28 I, @B ysemf s, Bk
EEMAAN 157, VIS EL 1 s AR g th AT RE SR AR 10 AN uhIBeE, 4%
X (@, (5 VKR B 7 [ SR R 0l 5 5 5 1

_ Z‘{l 1(E l 1 l)2+2n 1(N’ 21. 1 1)2
San =

(4)
n-—1
s gl
Z?z H{_#z
Sdv =\/ a{ P 7 ) (5)
e
Sdn SER KPR = AR M, mm;
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FIMEELNE, mm;

E{— i MPoc RIS E(E, mm;

N{—55 i DA A &, mm;

H{—2 i M hoca s M EAE, mm;

n—il EfE A HL
7.3 (RS IE IS HE T

R LS e RN AE T G5 E, AT G AL 27K, e B YL
NI EAR S, BOEREEMON 15° , RAEERE 1s. WALR-T G HIE mi BT
A, WEKCPIT A SEIL 10 I8, RRRESIEEEN 5.0 mm, FFCsRBHRAIE
e 1 s Ja 10 RIMERFSEE I EAE . LR & I AL E TG, W
I E T MR 10 R, BHRMENEEE Y 5 mm, LB ER 1 s
Ja 10 RAMAE P EHEAE I EAL . #2308 (60 (7) THESER KPR Il & 7y
He SRS 3k AR R0 77 o HESCI RLRS TN &0 7% 77 R 2 WA T iR AT R HE -

2
10 12 12 \
z%;u(( e et )<d Zi14) |

t 10

maup = 10 (6)
st () 2E2%)
May = 10 (7)

e
mgp——SKI AR AN & 739577, mm;
Mg,——SCI 3 ELALFE D& 739 /7, mm;
E{—55 1 LA S5 AR S I BAE, mm;
N{—55 i T e R AL A B, mm;
H{— i IXGLR2 Ja W AL 2B, mm;
a8 1 XEEE 5F AR, mm.

74 NiBNERE
7.4.1  HESZEAL N SR 2
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P MR R 222 B AE GNSS FE2L L, W BRI y#ESLR 2R,
b AN 150, R S R eIy 1 h, Aliatt e R oiLA
GNSS B4 — #2027 — N, 0% 1 h J5 15 SOWIIME F~F 5B A il A .
#30 (9). (10D THEEMESZIN 7K 7 % 0 B 2 72 A v S 3l LA RS I B8R 22

Ad, = VEZ + N2 — \/d? — dZ (9)
Ad, = H —d, (10)
A
Adp,—— KPR 2, mm;
E—FSHUR A F2{E, mm;
N——HH AL A, mm;
d——GNSS FE&KEEFRHEME, mm;
d,——GNSS £ S Z i, mm;
Ad,—— T HA BN E/RERZE, mm;
H——3Hl Az, mm.
7.4.2 SIS B R 7
KL B oy sem AR R, 2R 740 O0E, %A (9. (10)
B S K S A 152 2 0 SIS I B 1R 2
8 ELR
RRHELE R RLAERHEUE 5 b S, RSvEE 220 N AL LN E B
a) FRfll: “RHAEIET s
b) SEEEEE A FRAL
c) HEATESHERIHE AT (USR5 5250 == i s AN R
d) UE-PBIME—PEAR IR (g5 ), B 0T S TR AR R
e) IR BT I 44 BRI L L
) WA KT G A R A B A A 1
g) FEATRSUEMT E I, SRR HE LS SR A AN SR A OGS, R B B AR
XGRS E AN AT H
h) RS RGHEL SR A R BN A SR, RS B it B AR P R AT
P

5
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i) KHRHE AT AR AR TS AR, A2 RR AR5

J) AU HE BT P B Ao ) 12 S A R 15 A

k) PR BR IR

1) RS S I B AN o 2 1 150 A

m) SR R P i 25 7 5 B

n) RAEUEFHZ R NS4

0) BIHESS AU GA R 75 9

p) RELEE P, A ZHE I HE .

MHE SR AR TC A% TP 5 A, ARHETE 5 P DA% 20 B 5 B
9 EkATEEFE

AR HLAE AT AR MR GNSS H2USUHL i) 2 B A FE R 150 1 = ke B2 A2 Bk (] 1)
fg, WA 1.
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B R A
HM A GNSS ML EGE R IR 10 RIEFRR
ES il B4 44 TR
AR i S
R MR
SR FeE A
Fellk 7 B 5
328"
e P 2 A
T B AHE ‘
Ytk | RS WETEE | ESMEAR E%%%lﬁﬁﬁﬁ%
- BRI
1o YEI SN R s I e
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13

14

15

HESEI A AE I AR ENE | AP

P H:

2. SEIAZAZ I

REELM

FAZ: mm

55 Jt(mm)

ZK(mm)

1= (mm)

8

9

10

S A2 A% I B EE R

7K

P H:

3. frRgdlE gy

H

HAL: mm

TR B KP AN
e EA AN d

1t

R

ot

-

Al DN
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7]

7J($:

FEH:

I REAN 2 L (k=2)

7J($:

FEH:

4. N EIRE

FAL: mm

Fr5 1t

el

1

AW DN
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10

ke &Rz | KT

SIER

T EAEE (k=2) | KT

T H:




JUF (3B) XXXX—20XX

Mis% B
BOEIEP A TR
EFg e
HOE:. °C | s
R HEER B 2 1
MR % | HAb.
R e 5 e gt B WA 2

AR

?@
o
pi




JUF (3B) XXXX—20XX

Bz C
HMEY GNSS WAL E A 1 E B IEE R~ 51
C.1 KFLLFEME SN E N EEITE
2180 7.3 W7k, MRS S IR R MERAE, R MCM A1 Rk
2P NIFN i
C.1.1 MERE

(- T (o )

10
dl=l—1

Map = (C.)

e

Map

SIS AP AL R W & 53 7 77

E{——55 i AR 5 I AR A0 A% I B4

N{——55 i AL a5 bR 3 Il &1

G5 1 DOKFRENE S F RIS
Cl12 A HEESEMTH
C.12.1 P EFMIBNEZEE M SINNIRETTREE
IRAE ARG 7.3 B R 10 KECTFAMEME AN RS R, ovduhr

MEAARAOLHS AN 8 BEARSS , X SRR AR i VR &, I 4 2R W3k
C.1.

#® C. 1 KRPKFAINERIER

BV 1 2 3 4 |51 6 | 78| 9 |10 | MEEEH

HKA#(@mm) | 1.0 | -0.7 | -1.0 | 0.9 04 [04|1.1]-061]-09 0.87
0.9

Jefi#%(mm) | -1.0 | 0.8 |-0.7 | 0.6 [ 0.9 | -0.9 0.8 0.8 |-0.9 0.87
0.8

H RSN AN E T

0.75
u(E) =

—— =0.28 mm
V10

11
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0.75
u(N) = —=0.28 mm
V10

C.122 (NBERDHNBIRETATEE

BV R #8078 0.1 mm, 880N 0.05 mm, RIS, H170 9%
15N IR R B AN 2 A 0.029 mme  H T B A MR BN ISR E K
TRIRGHS I NI B, Ik UL R I & 5] N BIAR HE AN 72
u(E) = 0.28 mm,u(N) = 0.28 mm, MRMIEEN .
C.123 MNBFEEREIRENNIRETHEE

NP G RARARVFRZEN 0.1 mm, BERMAIIEI 40,51 N IIFR A
u(d;) = 0.058 mm.
C.13 FFFBAEK

FEARIGE M EUE 9 106,
C.14 HEERE

BERLAE B EIR A iR 7, K HIIN B A B TH 54T I A LIE 1R
AL HAH -

FEAFEAR N EN Y 30 A, FEBCEBATHE M Smgp .
C.15 WMHERFVETNHER

i R AR
M
Mgp = Zl:jwmdhi = 0.27 mm
PRAEANI E L -

= 0.06 mm

M-1

B \/Zli\il(mdhi - ﬁidh)z
u =
C.l1.6 VHRAMEE U
M/l\mdh$ﬁ‘f@»1ﬁﬁﬁy\£?§§7\%ﬁ: &R FE=2, N
U=k-u=2x%x0.06 mm=0.2 mm
C2 BEEMNBMUNESHNNELHEETE
R 7.3 B9, MR 2 IS R FELRHERRE, SR MCM L0 E 1Kk
R EE

C2.1 NEt&RBY

12
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2
»10 H! »10 g,
2‘121<<H‘! 11%) F )= di 11(1) l
Mgy =

10

(C.2)
di=i—1
A
M gy—— S 36 B A A% I 00 9% 5
H{—5 i {XALRE I 1) v S 7% Dl A
di—NFE G5 § WOKFREN G 5% IR .
C22 AHEETENIH
C22.1 BEEHNMIMEEMNBUNEESHSIANNRENHEE
IRAEARNTE 7.1 Bt MR 10 IRECFEE AR R, MRS R
W& C2.

#*C.2 IMEEMNBNERIER

MIUE=R7€:1' 11213 1| 4 5161 7 8 9 | 10 | MEEEM

Efr#(@mm) |22 (22(22|-08|-18|1.2]-1.8|-2.8|-08|0.2 1.87
FH 0 B B M N AN e
_ 187 _
u(H)—m—0.59 mmo.

C222 MNBERSHENEIRETHATEE

PR R #0801 mm, BN 0.05 mm, RIS, B33
15 NI R B AT 8 A 0.029 mme.  H T 5 A3 M BN AT E K
TR NI B, DRk e SO RS 0 5 N BRI AN o
u(H) = 0.59 mm, ARMIEZ2.
C223 MBFERESIRENNINETHER

WP EBRRARFRZEN 0.1 mm, BRRMIIEISAG, SINRIFRAEAT &
Eu(d;) = 0.058 mmo.
C23 FHRBANE

FEARIG AL M WHUE N 106,
C24 IHEERE

BERLAE IR EIR A iR 72, A A B T AR B R SLIME 1R
R SAH .

13
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FAMAMANE NN 20 4, FHRBCAEATHE M P mg, .

C25 HEERINERNHEE

= A E
M
iy Z‘j[md”i — 0.55 mm
PREANH E

=0.13 mm

L= jZ%(mdvi — Migy)”

M-1
C26 VRAMEEU

MM g, A M IES 041, WA EE Tk =2, N

U=k-u=2x0.13 mm = 0.3 mm

C3 EXRKEABNERENENHEETE

KHKFE 3058.8 mm. [m 2 1.6 mm [ GNSS ZEZAE NbrifEds, 1%MR 7.4 K177
P, KTHESEES KA A I R 2 AT
C3.1 MEFRHE

Ad, = VE2 + NZ — \/d? — d2 (C.3)
X
Adp—— KRR 1R 2 5
E——FWHU AR AL A1
N——F AL B 1
d——GNSS B2k K B hriEdE ;
d,——GNSS FE28 5 Z bR
C32 RBEMRYRHK
WMINEE, N, d. d, EAH%, REEKcE) =28 - _F_ (n) =

a(E) ~ VEZ+NZ

a(ady) N (d) = a(ady) d _aadp) _ dy s
- ’ - —_ T T/ C(d ) - - ’ -[J\j\j
a(N) VE24N?2 a(d) /dz—dz v o(dy) sz—dz
v v

u(E) = u(N) = u(x), xRERBTT R NE, .

ue =/ c2(E)u2(E) + c2(N)u?(N) + c2(d)u?(d) + c2(d,)u?(d,,)

14
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_ \/uZ(x)+d2“2(‘i)j_f5“2(d") (C.4)
C33 A HHEETEMHE
C3.3.1 HUHLSINBIFRAETTE B u(x)
C3.3.1.1 EELFKEABUEREMSSINIRERTHEEu, (x)
ARAE AT 7.1 Bk L& 15 ASUNE, MRS 8-2.1. 0.2, 0.1,
0.7+ -1, 0.4, 0.5, 0.2, -1.3. 0.4, 1. -0.8. 0.8. 12, -1.0, ¥fi: mm, i}
BRI ERETEN 1.0 mm, 5INKIARHEE

u(x) = \}T_Z = 0.25 mm,

C.3.3.1.2 BN HIRESIAFFRERAEEu, (x)
PRI R 2N 0.1mm, BRS040, HARUHLIE GNSS FE 2% i i Xt
AR ZEAIE, SR E R .

Uy (x) = \/(0—\/;)2 + (0—\/%)2 = 0.08 mm
u(x) = \/uf(x) + uZ(x) = 0.26 mm

C.3.3.2 GNSS EZKESIANHFRENHEEu(d)
GNSS #HZKERY BAHEEU =1.0 mm, k=2, N:

1.0 mm
2

C.3.3.3 GNSS EZ&SESIANFRERNHEEu(,)
GNSS #HZEHZRY BAHEEU =1.0 mm, k=2, M.

1.0 mm
2

u(d) =

=0.5 mm

=0.5 mm

u(d,) =
C34 EBRIFETHERU,

d?u?(d) + d2u?(d
U, =ju2(x)+ () + dyu™(dy) = 0.56 mm

d? — d?
C3.5 UBMNERETRAHMEE U
WBEEHEFE =2, N
U=k-u.=11 mm, k=2

C4 CESRTEEIBNERENETHERITE

15
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KK 3058.8 mm. =2 1.6 mm ] GNSS FELE/E NbriERS, %8 7.4 77
s WP SIS KA R I i iR 2 HEAT RS HE
C4.1 MEFRHE
Ad, = H —d, (C.5)
e
Ad,—— BN BN =R E;
H——Fhls b A
d,——GNSS JE28 = Z A .
C42 FHEMIBARH

WNEH, d, A%, REFMH) =552 =1, o(d,) = 522 =

-1,

ue = \J2(HU?(H) + 2(dy)u?(d,,) = u(H) +u?(d,) (C.6)
C43 THHEETEMHE
C43.1 EXNEEMNBNEREMSIANNFERREEu(H)
MRHEATAE 7.1 B VLR 15 S WIME, MRS 00 140 -1.5,
1.5, -1.5. 1.7, -1.3. 1.4, 2.8, 1.5, 1.6, -1.9. 0.2, -1.7. 0.6, Hf7: mm,
TR B R ETEN 1.6 mm, 5] NI E -

1.6

C.4.3.2. GNSS EZ&5Es|IARELRHREEu(,)
GNSS #H & ZRY BAHEEU =1.0 mm, k=2, N:

1.0 mm

> =0.5 mm

u(d,) =
C44 EBRIFETHERU,

u, = Ju2(H) + u2(d,) = 0.65 mm
C45 (IBMNEBRETRAWEE U
W&k =2, N:

U=k-u.=13 mm, k=2

16



