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PHAN TiCH PO ON PINH CAO PO MOC CHUAN
KHI QUAN TRAC PQ LUN CONG TRINH

ANALYSIS OF ELEVATION STABILITY
OF BENCHMARKS WHEN MONITORING CONSTRUCTION SETTLEMENT

DAO XUAN LOC™

TOM TAT: Qua binh sai chénh cao do lap luoi co so cao do tu do theo 2 chu ky va két qua thuc
nghiém trén cac moé hinh todn chuyén dich cac méc chudn khdc nhau, bai viét phan tich, dé xuat
binh sai két qua do 2 chu ky ké nhau, thay vi binh sai chénh cao do chu ky bat ky véi cao dg khoi
tinh chu ky dau nhw hwéng dan phu luc I [1, tr.45]. Ngodi ra, dé xudt cic bude danh gid dé on
dinh méc chudn trong ludi cao dg co sé théng dung toi thiéu 3 méc hién nay va nén ding logi hedi
5 moc chudn thay vi ding lwdi 4 moc.

Tir khoa: binh sai ludi tw do; do on dinh méc chuan.

ABSTRACT: Through the height adjustment of repeated measurements in the baseline elevation
free network in two cycles, and the experimental results on displacement math models of different
benchmarks, the paper analyzes and proposes an adjustment of 2-cycle measurement results,
instead of a height adjustment measured any cycle with the elevation the first period starting
measure as guided in appendix I. In addition, the author proposes steps to assess the benchmark
stability in the current basic elevation mesh at least 3 points and using of 5-point network instead

of 4-point network.

Key words: adjustment of free network; benchmark stability.

1. PAT VAN PE

Hién nay phuong phap binh sai luéi ty do
dugc 4p dung trong cac phin mém nhu
HHmap, Dpsurvey, BKHCM dé phan tich do
6n dinh cao d6 mdc chuan trong do lin cong
trinh. Trong bai viét nay, chung t6i xdy dung
md hinh toan Iudi co s& cao d6 gdm 3 mdc
chudn (loai théng dung, t6i thiéu s mbc theo
quy dinh [1, tr.10]), 4 méc chuin va 5 mdc
chuin va tinh toan, khao sat phan tich, danh
gi4, nham muc dich ap dung thuc té cach thic
phan tich danh gia d6 6n dinh mdc chuan.
2. NOI DUNG
2.1. Ly thuyét binh sai tham s6

Binh sai tham s6 (gian tiép) n tri chénh cao
do h’ trong ludi cao dd, c6 K diém cin xéac

dinh, duoc tién hanh theo cac buéc sau: Lap ma
tran hé s phuong trinh sd cai chinh A va hé
phuong trinh chuan. Néu ky hiéu V- 1a ma tran
cdt sb cai chinh, h’- chénh cao do, I=he-h’ - s6
hang tur do phuong trinh sb cai chinh, pgxn) 12 ma
tran dudng chéo trong sb tri chénh cao do; & ()
12 ma tran cot s6 hiéu chinh cao do gﬁn dang Ho;
A x ma tran hé sb phuong trinh sd cai chinh,
thi phuong trinh s cai chinh c6 dang: V=Ad+1
(1). Viéc tim V khi binh sai tri do, theo nguyén
tac VTPV =min (2), nghia la di toi giai hé
phuong trinh chuan sau [2, tr.110]:

ATPAS+ATpI=0 (3)

Ky hiéu N=ATPA - 1a ma tran hé sd
phuong trinh chuan; L= ATPI -sb hang ty do
phuong trinh chuén, ta c6: N&+L=0 (4).
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Giai (4) tim §, thay vao (1) tim V va cudi
cung tim tri d§ cao binh sai H=Ho+d (5) va
chénh cao binh sai h=h’+V (6).

2.2. Phén tich d@ on dinh moc chuin bing
thuat toan binh sai lwéi ty do

Khi phéan tich d6 6n dinh mdc chuan, boi
binh sai luéi ty do chu ky J v6i cao do gan dung
Ho, 14 cao d6 binh sai cac mdc chuan chu ky J-1
lién ké trudc do, thi & 14 tri chuyén dich mdc giita
2 chu ky, hé phuong trinh (4) duoc giai, kém diéu
kién Co=0 (7), trong do: C=(111....1).

Noi cach khéc, giai hé phuong trinh chuan (4)

kem diéu kién (7) [2, tr.156]: (’g COT) (2) +

(5) =0 (®) trongdd ks lién he.

0
T ™oL
Kiau g ® () =-(F §) ()
(9). Bidu kién (7) dong nghia véi cao do binh sai
trung binh cic mbc chuan 6n dinh hai chu ky j va
j-1 1a nhu nhau, vi H=H"+g’,
Pé xét mdc chuén nao 6n dinh, so sanh &

v6i cac sai sd gidi han d6 dich chuyén [3,
tr.261] A; gn= Z,um (10). Trong do6, p sai
s6 trung phuong don vi trong s, trong trudng
hop trong sé chénh cao do tinh theo pi =1/n;,
v6i ni 14 s6 tram do tuyén chénh cao, thi p=my-
sai s6 trung phuong chénh cao 1 tram do [3,
tr.142], Qi 1a phén tir i trén duong chéo ma tran
gia nghich dao. Hién nay, theo quy trinh do cép
1 ui co so, tai [1, tr.46] 1dy Agh=0.5mm.

Qua trinh tinh (9) va so sanh &; <Aig (11),
theo cac budc 1ap: Sau lan giai thir nhit, mdc
nao khong thoa (11), nghia 1a da dich chuyén,
thi mdc d6 can loai ra, khong tham gia vao (7).
Vi du: mbe m o gia tri 8> Am, dong nghia véi
phan tr cm =0 trong C va quay lai tim & theo (9).
Qué trinh giai (9) lap lai cho dén khi tit ca cac
mdc 6n dinh, nghia la cac ) hiéu chinh &;, tuong
{mg phan tir ci=1 trong C déu thoéa (11) thi dimg
lai va c6 két luan v& mébc 6n dinh, dich chuyén
trong pham vi sai s6 do va méc khong 6n dinh.

Ngoai viéc ap dung binh sai luéi ty do, véi
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diéu kién cao d6 trung binh cac mbc 6n dinh
hai chu ky do nhu nhau dé phan tich d¢ 6n dinh
mdc chudn néu trén, con ding phuong phap
cao do 1 mbc gbe, ban chit nhu sau: Trong chu
ky J chon lan lugt cac méc trong ludi c¢d so 1am
mdc géc, binh sai luéi tu do bac 0, tinh cao do
cac mbe chuan con lai. Méc duoc chon lam géc
trong ting phuong an, c6 cao d6 Ho bang cao
dd cta nd ¢ chu ky J-1. Tiép theo, tinh do 1éch
cao d6 mdc I khi no 1a gdc so véi cac phuong
an K khac A =H-Ho, gid tri trung binh cdng
A= [A/N  (12), v6i N-tong s6 mbc chuan
ludi co so va ¢= [AA] (13). Phuong an dugc
chon, néu (12) va (13) c6 gia tri bé nhit. Trong
phuong an dugc chon, méc chudn duge chon
lam gdc, c6 cao d6 bang cao do chu ky lién ké
truge do, con cao dd cac mdc chudn khac chu
ky J, 1a két qua binh sai chénh cao do ludi tuy do
béac 0 véi mbe chuan géc vira chon.

Ca 2 phuong phap néu trén déu co thé chi ra
cac mdc chuan 6n dinh va mdc chudn dich
chuyén, khi s6 lugng mdc 6n dinh 16n hon 50%
téng s6 mbc chuin trong ludi [3, tr.160]. Trong
truong hop nguoc lai, néu chi dwa vao thuit toan,
ca 2 phuong phap néu trén déu khong phat hién ra
cac mdc On dinh va mde dich chuyén giita 2 chu
ky do. Truong hop nay, néu chi dua vao thuét
toan, ma két luan cac méc 6n dinh va dich Chuyén
thi burc tranh c6 khi nguoc lai v6i thuc té chuyén
dich mbc. Pé co chuyén dich ding, phai phan
tich thém két cAu mdc chun, vi tri dat mdc va cac
diu kién khac rdi méi c6 thé két luan duoc.

Du ding phuong phép niao dé phan tich do
on dinh mdc, thi trude tién phai dua vao do léch
chénh cao giita 2 chu ky ké nhau ma dy béo so
bd, cu thé tinh hiéu chénh cao gilta méc I, k va
gitta chu ky j-1vaj: dhl ™ = bl — " (14),
v6i sai s gi6i han Agpgn=2megvV2n (15),
trong d6 n- s tram do trén tuyén ik. Néu theo
(14), gia tri tuyét d6i nho hon (15), nghia 13 c6
thé du bao mdc i, k lién quan, 6n dinh. Trong
truomg hop, néu cac dh theo (14), tinh ra déu
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16n hon Adngn, vi du c6 3 mbe 1,2,3, ta s& xét
dhi,, dhos va dhsq, Xxem xét tirng cap dh va
mdc 6n dinh s& 1a méc tham gia cap co dh bé
nhat (truong hop ny kha 1d khi trong ludi 3 méc, 1 moc
ondinh con 1 mde ln, 1 mdc trdi).
2.3. X4y dung mé hinh thye nghiém va két qua tinh
Trén thuc té dé phan tich do on dinh cao do
méc chuén, lué6i co sé cao dd phai c6 it nhit 3 méc
chuan [1, tr.10]. Vi vay, chung t6i xdy dung mo
hinh toan cac trudng hop: Iudi co s& gdbm 3 mbc
chuén, 4 mdc chuan va 5 mdc chuan. Mdi mé hinh
gén cho moc chuén cao dd thue & cac chu ky do,
trén co sO nay, tinh ra chénh cao thuc hye gitra cac
méc chuan; véi sai s6 chuan (sai s6 chénh cao tram
do) can dat (vi du hién nay, theo [1, tr.19] quy
dinh, my=0.15mm cho luéi cao d6 cap 1), tinh
chénh cao “do” tuyén do hao=hiny+A (16), véi A=
tmegVn ; t—bde ngiu nhién, 14 bién cua quy luat

phan bd chuén sai s6 ngdu nhién trong do dac. Dé
don gian, coi nhu cac chénh cao “do” gilia cac
mdc chuén boi 1 tram do, nghia 13 n=1.

Néu ta goi tri dich chuyén mdc gitra chu ky
OvallaSes; 1va2laSsie; vv... thi[3,tr.101]:

Sok=S0-1+S12+So.3+.... Sk (17).

Céc gia tri So1, S1-2, S2:3, ... Sk, k la cac
gid tri dich chuyén, tir xtr 1y cac chénh cao do 2
chu ky lién ké nhau. Tuy nhién, theo huéng dén
phu luc I [1, tr.45] lai tinh d6 chuyén dich giita
chu ky 0 voi cac chu ky khac, thong qua xu 1y
sO liéu do chu ky 0 va chu ky tuong tmg. Véi
muc dich lam sang to cach xir 1y s liéu nay,
chung t6i tién hanh xiy dung va tinh toan theo
3 mdé hinh sau v6i phan mém tinh toan
BKHCM, da dugc kiém ching [4].

M6 hinh 1: Gdm 3 mdc chuin véi cao do
thuc (don vi 1a mm) 10 chu ky do nhu bang 1.

Bang 1. Cao d9 thuc 3 mbc trong 10 chu ky

3,tr0i | 2,10n | 260L1Kn | 2,310n | 1,10n | 1,310n | 266i,3%n | 3,1an | 2,3ldn | 2 14n

Mbc C‘hu C‘hu C‘hu Chuky 3 C‘hu C‘hu C‘hu Chuky 7 C‘hu C‘hu (T‘hu
kyO | ky1 | ky2 ky 4 ky 5 ky 6 ky 8 ky9 | ky 10

1 0 | -011] 02 -0.9 08 | -17 | -27 -2.8 29 | -2.95 -3
2 5 52 | 4.4 5.3 45 44 | 445 5.2 5.3 4.3 3.6
3 10 | 925 | 91 92 -101 -10 112 -118 127 | 136 | -137

Ghi chii: Chu ky 1-méc 3 troi; chu ky 2-mée 2 hin; chu ky 3-moc 2 troi, moc 1 lim... cde moce thay doi cao do nho,

trong sai s6 gi6i han 0.5 mm, theo quy dinh [1, tr.46] la én dinh, chuyén dich nhé trong pham vi sai sé do.

Bang 2. Hiéu cao d¢ hai chu ky 1a tri chuyén dich thyc giira 2 chu ky

3,troi | 2,10Gn | LI0m24wdi | 2310n | 1, 1Gn | 1,310n | 240i34an | 3,14n | 23,1Gn | 2, 14n
Méc Chuky | Chuky Chuky Chuky | Chuky | Chuky Chuky Chuky | Chuky | Chuky
01 12 23 34 45 56 6-7 78 89 910
1 -0.10 | 0.30 -1.10 0.10 | -0.90 | -1.00 -0.10 -0.10 -0.05 -0.05
2 0.20 | -0.80 0.90 -0.80 | -0.10 0.05 0.75 0.10 -1.00 -0.70
3 0.75 0.15 -0.10 -0.90 | 0.10 -1.20 -0.60 -0.90 -0.90 -0.10
Bang 3. Chénh cao “do” tinh theo (16) 10 chu ky va W-sai s6 khép vong do
hdo” Cluky | Guky | Chuky | Chuky | Cuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky
0 1 2 3 4 5 6 7 8 9 10
1-2 4.80 5.05 4.25 5.94 5.25 5.80 7.05 8.05 8.10 7.32 6.52
2-3 -1502 | 1425 | -1317 | -1442 | -1460 | -1447 | -1574 | -1685 | -1815 | -1802 | -1724
3-1 10.00 | 9.09 9.02 8.28 9.45 8.47 8.52 8.92 9.75 | 10.55 | 10.87
w= | -0.22 | -0.11 | 0.10 -0.20 | 0.10 | -0.20 | -0.17 | 0.12 | -0.30 | -0.15 | 0.15
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Bang 3°. Tinh dh theo (14), hang cudi 14 dy bdo so bd cac mbe 6n dinh
Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky
01 12 23 34 45 56 67 78 89 910
1-2 025 | 080 | 169 | 069 | 055 | 1.25 | 1.00 | 005 | -0.78 | -0.80
2-3 077 | 108 | -1.25 | 018 | 013 | -1.27 | -1.26 | -1.15 | 0.13 | 0.78
3-1 091 | -007 | 074 | 117 | 098 | 005 | 073 | 050 | 080 | 0.32
Dubao | 1,2 1,3 3 2,3 2,3 13 1 1,2 2,3 1,3

dh

Bang 4. Két qua phan tich d6 6n dinh mdc bang xir 1y chénh cao do 2 chu ky lién ké
ChukyO- | Chuky | Chuky | Chuky | Chuky | Chuky5- | Chuky6- | Chuky7- | Chuky8- | Chuky
1 12 23 34 45 6 7 8 9 910
1 | -011 | -007 [ -063 | 093 | -0.77 0.02 0.15 -0.10 0.80 0.11
011 [ 094 | 115 | 014 | -0.11 1.26 1.05 0.10 -0.04 | -0.79
3 0.84 007 | 0.00 | -0.14 | 011 | -0.02 -0.15 -1.06 004 | -0.11

AH

Bang 4°. X1r Iy chu ky 3-4, chu ky 5-6, chu ky 8-9 véi gia thiét mdc khong trdi
Chuky | Chuky | Chuky | Chuky | Chuky | Chuky5- | Chuky | Chuky | Chuky8- | Chuky9-
01 12 23 34 45 6 67 78 9 10
1 -0.11 | -0.07 | -0.63 0.00 077 | -124 | 000 | -0.10 | 0.00 0.11
2 011 | -094 | 1.15 079 | -0.11 0.00 090 | 0.10 | -0.84 -0.79
3 0.84 | 0.07 | 0.00 -1.07 0.11 -1.28 | -030 | -1.06 | -0.76 -0.11

M® hinh 2: Gém 3 mbc chuan, mé hinh duge xay dung cac mde lin 1a chinh.

Bang 5. Cao do thuc 3 méc trong 10 chu ky

3,00 | 21ln 1,Iin 3,Itn Lin | 13Mn | 23In | 3kn | 3lin 2,Itn

Chuky0 [Chukyl |Chuky2 (Chuky3 [Chuky4 [Chukys |[Chuky6 [Chuky7 |Chuky8 [Chuky9 |[Chuky 10

0.00 | -0.10 020 | -090 | -0.80 | -1.70 | -2.70 | -2.80 | -2.90 | -2.95 -3.00

2 5.00 5.20 4.40 4.70 4.50 4.40 4.45 3.43 3.32 3.50 2.20

3 -1000 | 925 910 020 1010 | -1000 | -1120 | -1180 | -1270 | -1360 -1370

Bang 6. Hiéu cao d6 hai chu ky 1a tri chuyén dich thyc giira 2 chu ky

3,61 2,lin 1,lin 3,lin 1,10n 13,lin 23,lin 3,lin 3,lin 2,lin
Moéc | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky
01 12 2-3 3H4 45 56 6-7 78 89 910
1 -0.10 0.30 -1.10 0.10 -0.90 -1.00 -0.10 -0.10 -0.05 -0.05
0.20 -0.80 0.30 -0.20 -0.10 0.05 -1.02 -0.11 0.18 -1.30
3 0.75 0.15 -0.10 -0.90 0.10 -1.20 -0.60 -0.90 -0.90 -0.10

Bang 7. Chénh cao “do” (16)10 chu ky va W- sai sé khép vong do

Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky

h'do 0 1 2 3 4 5 6 7 8 9 10

1-2 4.80 5.15 4.25 5.74 5.25 5.89 7.05 6.35 6.20 6.32 5.52

2-3 -1502 | -1425 | -1337 | -1402 | -1475 | -1447 | -1574 | -1503 | -1615 | -1702 | -1624

3-1 | 10.00 | 9.29 9.19 8.38 9.15 8.47 8.52 8.92 9.75 | 10.55 | 10.87

W= | -022 | 0.19 0.07 0.10 -035 | -0.11 | -017 | 0.24 | -0.20 | -0.15 0.15
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Bang 7°. Tinh dh theo (14), hang cudi 1a du bao so bd cac mde 6n dinh

o Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky
01 12 23 34 45 56 67 78 89 910
1-2 035 | -090 | 149 | 049 | 064 | 116 | -0.70 | -0.15 | 0.12 | -0.80
2-3 077 | 088 | -065 | 073 | 028 | -1.27 | 071 | -1.12 | -0.87 | 0.78
31 071 | 010 | -0.81 | 0.77 | -0.68 | 005 | 0.40 | 083 | 080 | 0.32
Dubdomoe |y 5 | g4 3 12 | 23 | 13| 13 | 12 | 12 | 13
on dinh
Bang 8. Két qua phan tich d 6n dinh bang xtr 1y chénh cao do 2 chu ky lién ké
3,001 | 2,0un | Lin2tdi | 3,0an | 1,10n | 2,01 | 2,0an | 3,10n | 3,1dn | 21n | 3mdclin
AH | chuky | chuky chuky | chuky | chuky | chuky | chu | chuky | chuky | .
hu ky 2- Itin 0-1
o1 | 12 | ML 45 | 56 | 67 | k78| 89 | g1 | 00
011 | -003 | -0.81 0.17 | -067 | 004 | 013 | 000 | -0.05 | 0.11 | -1.22
0.11 | -0.89 0.66 017 | -010 | 1.22 | -0.72 | 000 | 0.05 | -0.79 | -0.62
3 | 074 | 003 0.00 075 | 010 | -0.04 | -0.13 | -0.98 | -0.83 | -0.11 | -1.97
Bang 9. Két qua tinh lai chu ky 5-6 v&i gia thiét mbc khong trdi
M Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chu | Chuky | Chu | Chuky | Chuky
“l o | 12 23 | 34 45 56 |ky67 | 78 | ky89| 910 | 0410
1 | -011 | -003 | -081 | 017 | -0.67 | -1.18 | 0.13 | 0.00 | -0.05 | 0.11 | -2.44
2 011 | -089 | 066 | -0.17 | -0.10 | 0.00 | -0.71| 0.00 | 0.05 | -0.79 | -1.84
3 074 | 003 | 000 | -075 | 010 | -125 |-0.13 | -0.98 | -0.83 | -0.11 | -3.18
Bang 10. Két qua tinh theo hudng dan phu luc I [1, tr.45] d6 dich chuyén Sox
Mébe Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky
01 02 03 04 05 06 07 08 09 010
1 011 | 065 | 083 | 065 | -157 | -150 | -1.31 | -013 | 053 | -0.60
2 0.11 | 0.00 000 | -0.16 | -051 | 0.74 | 0.08 1.27 2.02 0.00
3 074 | 155 0.89 016 | 000 | 000 | -008 | 013 000 | -1.34
Bang 11. Tir bang 10, tinh dich chuyén cac chu ky lién k& Sk1x =Sox-Sok-1 (18)
Mébe Chuky | Chuky | Chu | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky
01 12 | k23| 34 45 56 67 78 89 910 | 0410
1 | 011 | 076 |-148| 018 | -092 | 007 | 019 | 1.18 | 066 | -1.13 | -0.60
2 | 011 | -011 | 0.00 | -016 | -035 | 1.25 | -066 | 1.19 | 075 | -2.02 | 0.00
074 | 081 |-066| 073 | -0.16 | 0.00 | -0.08 | 021 | -013 | -1.34 | -1.34

M@ hinh 3: Lay cao d6 binh sai chu ky 0 va 4 chu ky tiép & phu luc I[1, tr.45], tir chu ky 5 dén
chu ky 8 cao d6 cac mdc duoc xay dung tai bang 12.

Bang 12. Cao d6 thyc 3 mdc trong 8 chu ky

Mbc | Chuky0 | Chukyl | Chuky2 | Chuky3 | Chuky4 | ChukyS | Chuky6 | Chuky7 | Chuky8
1 | 7225.00 | 7225.00 | 7225.10 | 7224.90 | 7224.90 | 7224.70 | 7224.85 | 7224.00 | 7224.15
2 | 7436.20 | 7436.20 | 7436.00 | 7435.30 | 7434.80 | 7434.92 | 7434.95 | 7434.75 | 7434.00
3 | 677150 | 6771.50 | 6771.50 | 6771.60 | 6771.70 | 6771.00 | 6771.15 | 6771.28 | 6770.42
4 | 6567.40 | 6567.30 | 6567.40 | 6567.30 | 6567.20 | 6567.15 | 6566.00 | 6566.15 | 6566.25
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Bang 13. Hi¢u cao do hai chu ky 1a tri chuyén dich thuc gitra 2 chu ky

ondinh | 6ndinh | 2,1Gn | 2, 1dn 3, lan 4, 14n 1, ltn 2,3 1un tong
Méc | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky
0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 0-8
1 0.00 0.10 -0.20 0.00 -0.20 0.15 -0.85 0.15 -0.85
2 0.00 -0.20 -0.70 -0.50 0.12 0.03 -0.20 -0.75 -2.20
3 0.00 0.00 0.10 0.10 -0.70 0.15 0.13 -0.86 -1.08
4 -0.10 0.10 -0.10 -0.10 -0.05 -1.15 0.15 0.10 -1.15
Bang 14. Chénh cao “do” (16) 8 chu ky
h"do" | ChukyO | Chukyl | Chuky2 | Chuky3 | Chuky4 | ChukyS5 | Chuky6 | Chuky7 | Chuky8
2-4 -868.54 | -868.90 | -868.40 | -868.00 | -867.50 | -867.65 | -868.65 | -868.68 | -867.65
4-3 203.98 | 204.13 | 204.20 | 204.30 | 204.50 | 203.68 204.88 205.32 203.98
3-1 453.42 | 453.61 | 453.50 | 453.30 | 453.00 | 453.50 453.65 452.55 453.50
1-2 211.14 | 211.33 | 210.80 | 210.40 | 209.80 | 210.39 210.39 210.65 210.09
2-3 -664.56 | -664.51 | -664.70 | -663.70 | -663.20 | -663.75 | -663.75 | -663.50 | -663.65
Bang 15. Két qua phén tich d6 6n dinh bang xir 1y chénh cao do 2 chu ky lién ké
Méc Chu ky Chu | Chuky | Chu | Chuky | Chuky | Chuky | Chu Chuky7-8 | Chu
0-1 ky 1-2 2-3 ky 3-4 4-5 56 6-7 ky 7-8 | (hiéuchinh) | ky 0-8
1 0.06 0.1 -0.11 -0.06 -0.27 0.05 -0.6 0.76 0 -0.83
2 0.13 -0.22 -0.6 -0.53 0.16 -0.03 -0.14 0.13 -0.62 -1.86
3 0 0 0.17 0.12 -0.63 -0.01 0.29 -0.12 -0.87 -0.94
4 -0.19 0.1 -0.06 -0.05 0.1 -1.12 -0.16 1.19 0.43 -0.95
Bang 16. Ap dung hudng dan phu luc I [1, tr.45], tinh d6 dich chuyén Sok, sau do tinh (18)
Mébe Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | Chuky | chukyO-
0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8
1 0.06 0.11 -0.14 -0.06 -0.01 0.10 0.26 -0.04 0.28
2 0.13 -0.21 -0.63 -0.54 0.43 0.03 0.71 -0.54 -0.62
3 0.00 0.00 0.15 0.11 -0.36 0.04 1.15 -1.04 0.05
4 -0.19 0.11 -0.09 -0.06 0.37 -1.07 0.70 -0.11 -0.34
ang 17. So sanh két qua xu 1y tri do 5 chu ky 1ién ké dau va két qua tinh tai phu luc I [1, tr.45]
Xtr 1y cac chu ky ké nhau, sau dung (17) Két qua tinh tir phu luc I [1]
Mbc Chu ky Chu ky Chuky | ChukyO- | Chuky Chu ky Chu ky Chu ky
0-1 0-2 0-3 4 0-1 0-2 0-3 0-4
1 0.06 0.16 0.07 0.01 0 0.1 -0.1 -0.1
2 0.13 -0.09 -0.64 -1.21 0 -0.2 -0.9 -1.4
3 0 0.02 0.18 0.28 0 0 0.1 0.2
4 -0.19 -0.09 -0.16 -0.2 -0.1 0 -0.1 -0.2

57




TAP CHI KHOA HQC DAI HOC VAN LANG

Pao Xuin Loc

2.4. Phan tich va ban luan

Khi chi duy nhdt 1 moc dich chuyén trong
md hinh (mdc 2, mé hinh 3: chu ky 0-3, chu ky
0-4, xem bang 17; mdc 3, chu ky 0-1, md hinh
2: mbc 3, chu ky 0-1, md hinh 1; so sanh chu ky
0-1, chu ky 1-2, chu ky 2-3 va chu ky 3-4 Bang
13,15,16) thi xir 1y binh sai luéi ty do giira hai
chu ky lién ké véi cac diém khai tinh cao do 1a
cao do6 binh sai chu ky trudc do, sau d6 mdi tinh
(17), cho két qua do dich chuyén mdc twong
duong theo huéng dan tai phu luc 1[1, tr.45].

Khi gifta 2 chu ky k& nhau chi c6 mot mdc
dich chuyén, c6 thé sb hiéu mdc khac nhau
(xem mo hinh 1, bang 2: mbc 3, chu ky 0-1;
méc 2, chu ky 1-2; méc 1, chu ky 4-5; méc 3,
chu ky 7-8; mdc 2, chu ky 9-10; xem mé hinh
2, bang 6: méc 3, chu ky 0-1; méc 2, chu ky 1-
2; mbc 1, chu ky 2-3; mdc 3, chu ky 3-4; mdc
1, chu ky 4-5; méc 3, chu ky 7-8; méc 3, chu
ky 8-9; mbc 2, chu ky 9-10; xem md hinh 3,
bang13: mdc 2, chu ky 2-3; mbc 2 chu ky 3-4;
méc 3, chu ky 4-5; méc 4, chu ky 5-6; méc 1,
chu ky 6-7), tir xtr 1y binh sai luéi tu do 2 chu
ky ké nhau, ma cic cao do binh sai chu ky
trudc la cao d6 khéi tinh khi binh sai chu ky
sau (xem bang 4, bang 8, bang 15, va so sanh
v6i bang 2, bang 6, bang 13), voi sb cai chinh
cao do chinh 1a do dich chuyén, ta thiy ring
hoan toan phat hién ra tri chuyén dich, mac du
d6 14 trdi hay lan.

Véi 1 mde dich chuyén giira 2 chu ky lién
Kké, nhung s6 hiéu méc dich chuyén khac nhau
(xem mo hinh 2, bang 6: chu ky 0-1, mbc 3;
chu ky 1-2, mbc 2; chu ky 2-3, méc 1; chu ky
3-4, mdc 3; chu ky 4-5, méc 1; chu ky 7-8, mbc
3; chu ky 8-9, mbc 3; md hinh 3, bang 13: chu
ky 2-3, méc 2; chu ky 3-4, méc 2; chu ky 4-5,
méc 3; chu ky 5-6, méc 4; chu ky 6-7, mbe 1),
xtr 1y tinh d6 dich chuyén theo 2 chu ky lién ké
trudc, sau d6 méi tinh d6 dich chuyén giita chu
ky dau voi cac chu ky con lai theo (17) 1a hoan
toan chinh xac. Xem két qua tinh bang 8, bang
15 va so sanh véi gia tri thyuc tai bang 6 va bang
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13. Con theo hudng dan tai phu luc I [1, tr.45],
sau binh sai luéi ty do chu ky dau, le"iy cao do
1am cao d6 khdi tinh dé binh sai luéi tu do cac
chu ky con lai, kém phan tich d6 6n dinh méc
gitta chu ky dau va cac chu ky khac 1a khong
hoan toan chinh xac. Xem md hinh 2, bang 11,
mo hinh 3, bang 16, tri dich chuyén tinh theo
(18) va so véi tri dich chuyén thuc bang 6,
bang 13, ta thiy c6 do léch 16n giita lun tinh
duoc so voi tri thuc lan, nhét 1a & cac chu ky
cubi. Pidu nay din t6i d6 lan tich lity chu ky 0-
10 m6 hinh 2 va chu ky 0-8 md hinh 3, tinh
theo hudng dan phu luc I [1, tr.45] (cot cudi
bang 11 va bang 16), khac biét nhiéu so voi gia
trj thuc & cot cudi bang 6 va bang 13. Con do
lun tich lily 2 m6 hinh trén khi xtr Iy 2 chu ky
lién ké (cot cudi bang 9 va bang 15) khac biét it
s0 v6i gia tri thuc lan. Nhw vdy, khi ¢6 sé liéu
do nhiéu chu ky, cach thire xir Iy ding, la xir [y
phan tich @6 én dinh méc 2 chu ky ké nhau
trueGe, réi tinh do chuyén dich chu chu ky bat ky
Vv6i chu ky dau theo (17).

Khi giita 2 chu ky c6 2 mdc chuyén dich
(xem md hinh 1 bang 2: chu ky 2-3, mbc 1,
mébc 2; chu ky 3-4, méc 2, mbe 3; chu ky 5-6,
méc 1, mdc 3; chu ky 8-9, méc 2, mde 3; mod
hinh 2 béang 6: chu ky 5-6, mbc 1, mdc 3; chu
ky 6-7, méc 2, mdc 3; md hinh 3 bang 13: chu
ky 7-8, mdc 2, mbe 3), két qua phén tich bang
thuat toan binh sai luédi tu do, xtr Iy 2 chu ky
lién k&, chi phat hién duy nhat 1 trudng hop 1a
md hinh 1 bang 4: chu ky 2-3, ¢6 méc 1 Itn va
mdc 2 trdi, cac truong hop khac déu sai (xem
bang 4: chu ky 3-4; chu ky 5-6; chu ky 6-7; chu
ky 8-9; bang 8: chu ky 5-6; chu ky 6-7; bang
15: chu ky 7-8). Piéu nay khing dinh mét lan
nita rang, néu sb lugng mdc dich chuyén 16n
hon hoic bang 50% tong s6 méc ludi co so, thi
chi dua vao thudt toan binh sai ludi tu do ma
két luan vé sy dich chuyén cac mbc 1a sai léch
s0 v6i thuc té chuyén dich.

Xem xét mo hinh 3 méc, ma ¢6 2 mée lun,
bang 2: chu ky 3-4; chu ky 5-6; chu ky 8-9;



TAP CHI KHOA HQC DAI HOC VAN LANG

S6 25, Thang 01 - 2021

bang 6: chu ky 5-6, nhan thiy ring, khi dung
binh sai ludi tu do 2 chu ky lién k&, diém 6n
dinh s& bi trdi 1én con 2 mdc lon s& on dinh
(xem bang 4, bang 8 véi cac chu ky tuong
mg). Trong trudng hop nay, phai bo sung thém
gia thuyét, vi nhu cac mbc khong thé troi vi
chung c6 két ciu coc bé tong cdt thép, do siu
16m, nén chi ¢ thé lin va méc trdi vira nhan
thdy trén 2 mo hinh 1 va 2 phai 1a mdc lin it
nhét hay 1a 6n dinh nhét, nghia 1a cao d6 ctia nd
chu ky nay va chu ky lién ké trudc do6 1a khong
d6i. Sau khi hiéu chinh, sé liéu cdp nhat tai
bang 4’ va bang 9, rdi so sanh voi bang 2 va
bang 6 ching ta thiy két qua kha phu hop
tuong dong.

Trong mo hinh 3 gitta chu ky 7-8, duoc
xdy dung co6 2 mbc 2, 3 lin. Tuy nhién, ap
dung binh sai luéi tu do, khong phat hién ra
(xem bang 15, chu ky 7-8), ma phai thém gia
thiét rang, cac mdc chudn khong trdi (xem bang
15, chu ky 7-8 hiéu chinh). Néu trong ludi,
trude chu ky 7, bd sung thém mde chuin s 5
(trudng hop nay trén thuc té cong trudng cb thé
lgi dung nhiing coc ép bé can truc, sau khi can
truc thi cong hét chirc ning thi cong...), 6n
dinh va tién hanh do cic chénh cao lién quan,
vi nhu do hss va has, sau do ap dung phuong
phép binh sai xtr Iy 2 chu ky 7, 8 thi hoan toan
phat hién do lun ciia 2 mbc 2 va 3. Véi cao do
thye mbc 5, chu ky 7 va chu ky 8 1a 7500mm va
7500,3 mm, céc gia tri chénh cao “do’ chu ky 7:
hss va has 1a 728,5 mm va 933,78 mm; Chu ky
8: has Va hys 12 729,72 mm va 933,85 mm, két
qua tinh, cho do chuyén dich 5 mébc 1,2,3,4,5
gitra chu ky 7-8 la (-0.27 -0.91 -1.14 0.13 0.14)".
So véi tri Iin thye mde 2 va mbe 3 chu ky nay &
bang 13, chénh nhau khong dang ké.

3. KET LUAN VA KIEN NGHI

Khi 4p dung binh sai ludi ty do véi diéu

kién rang budc cao do trung binh cac mdc
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chuin 6n dinh giita 2 chu ky khong ddi, nén xu
1y 2 chu ky k& nhau véi cao do khdi tinh (cao
d6 cac diém dinh vi, theo cach goi trong [6]) la
cao do binh sai luéi tu do chu ky trude do.
Khoéng diung binh sai luéi tu do cic chu ky
khéc véi sb liéu cao do khoi tinh 13 cao do chu
ky dau (chu ky 0), nhu huéng dan trong phu luc
I [1, tr.45]. Huéng dan phu luc I [1] chi phu
hop khi lu6i chi duy nhat 1 mdc chuan chuyén
dich trong tat ca cac chu ky.

Két qua tinh toan trén mé hinh khing dinh
mdt 1an nita rang, phuong phéap binh sai ludi ty
do chi ¢6 thé chic chin két luan mébc On dinh,
khi s6 luong mdc chuyén dich nhé hon 50%
tong s6 mbc dinh vi ban dau trong ludi (1 mde
dich chuyén trong ludi 3 méc hodc 2 mdc dich
chuyén trong ludi 5 méc).

Viéc du bao 6n dinh mébc cho luéi 3 mde
chuan (thuong dung trén thyc té), bt dau tir
so sanh cac chénh cao do lap 2 chu ky, tiép
theo dung phuong phap binh sai ludi ty do hai
chu ky lién k&, néu sy chuyén dich mbc bi kha
nghi, thi xem xét thém diéu kién ngoai canh
b sung (vi tri dat mdc, chiéu sau dit mdc, kha
nang mdec bi lan hoac troi do ngoai luc tac
dong... vi nhu tit ca mdc 1a coc bé tong cbt
thép ép sau dén 16p dat cang, thi kha ning troi
1a hau nhu khong co), dé co thé sir dung
phuong phap 1 méc gde dung phan tich do 6n
dinh mdc chuén khac.

Trong qué trinh quan tric lan cong trinh,
c¢6 thé tan dung nhimg mong coc kién ¢b, lam
thém cac méc chuan bd sung, dé viéc dung
phuong phép binh sai ludi tu do, phan tich d
on dinh méc chuén tin cay hon. Sé luong mdc
chuén nén 1a s6 1é 3 hodc 5. Khong nén dung
loai ludi 4 mbc vi khi dich chuyén 1 méc thi
ludi 3 mbe da phat hién dugc, con dich chuyén
2 méc gitra 2 chu ky lién ké thi luéi 4 mdc
khong phat hién ra ma can ludi 5 méc.
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