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Tom tat: Bai viét gidi thiéu mot s6 két qué nghién ctru mé hinh phén tich két cdu cau “lién
tuc hod” nhiéu nhjp hay “toan khéi hod” ap dung cho céu Binh (Hai Phong).

Summary: The report introduces some research results of the structural analysis model of
continuous bridges and integral abutment bridges applied in Binh Bridge (Haiphong).

1. DAT VAN DE

Khai niém vé “cau toan khéi” (Integral Abutment Bridge) véi y nghia & cdu khéng c6 diém
ndi (jointless bridge), gdm nhiéu nhip, mé va tru ndi cling véi nhau dudc dé cap va (ng dung
xay dung kha phé bién & Bidc My va Chau Au, dugdc coi nhu la “mét budc phat trién cé y nghia
cla cdng nghé cau dudng trong nhimng nam cudi cla thé ky XX”.

Y tudng vé xay dung nhiing cong trinh cau c¢6 tinh toan khai nhu vay trén thuc té da dudc
trién khai tir lau hon truéc day véi dang cdu mé tru déo véi dac diém khi luc hay cac tac dong
khac toan b két cdu déu tham gia chiu luc. Tuy nhién do dd cing khong 16n nén dang cau mé
tru déo chi ap dung chd y&u cho cac ciu ban nhip ngan 3 — 6 m, chiéu dai cau va bé réng nhd.

Nhu da biét, viéc gian doan két cau nhip cau thanh nhig nhip gian don hay t6 chic thanh
nhiéu lién nhip lién tuc, si dung hé théng goi dé lién két két c&u nhip véi mé tru... nham tudng
minh hoa mé hinh phan tich két ciu khi tinh toan ching. Ngoai ra giai phap ky thuat quen thudc
nay con gitp khéng ché va kiém soat cac hiéu ing th(r cap nhu do thay déi va gradien nhiét, lin
nén méng, co ngdbt, tir bién va trong nhiéu trudng hop con nham thod man yéu cau cdng nghé
xay dung cau.

Tuy nhién, suy cho t6i cung thi viéc chia cat nhu vay hoan toan khéng phai la mong muén
cla cac ky su khi xay dung cau. Qua thuc té khai thac, cac khe bién dang du da dudc lién tuc
nghién cu cai ti€n nhung van ludn la diém yéu khoé bd qua vé méat gay xung kich gidm d6 ém
thuan khai thac clia cac cong trinh cau hay viéc st dung cac géi cau véi y nghia nhu mot khép
xoay ciling gidm b6t dd cling cla cac két cdu nhip dong thdi phic tap & khau cdu tao va bao
dudng lién két goi.
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Giai phap “lién tuc hoa” tham chi “toan khéi hoa” nham huéng t6i muc tiéu dap (ng céng
nang khai thac ngay cang hoan thién cho cac céng trinh cau bao gém cé dd ém thuan khai thac
va do ciling chéng bién dang theo tat ca cac phuong. Nhu vay, ré rang da ndy sinh van dé can
phan tich mét cach day dd hiéu (ng gébm ca hiéu (ng th cap v6i mé hinh phiic tap, gan sat
thuc té.

Bai viét giGi thieu mot s6 két qua budc dau cla viéc nghién clu phan tich két cdu cho
dang mé hinh cau phic tap nay qua mé hinh cau Binh (Hai Phong) l1am co sG cho viéc nghién
clu (ng dung cac dang cau toan khéi 6 Viét Nam.

2. DAC DIEM CAU TAO CUA KET CAU NHIP CAU BiNH (HAI PHONG)

Nhiing y tudng va khai niém co ban vé dang “cau toan khdi” da dudc cac chuyén gia cd
kinh nghiém vé xay dung cau dé cap trong [1] va [2].

Trén thuc té, 1an dau tién & Viét Nam vira hoan thanh céng trinh cau Binh (Hai Phong) véi
so d6 két cdu nhip (50 + 6 x 60 + 100 + 260 + 100 + 6 x 60 + 50) m. Pang chi y vé cau tao la
toan bd 17 nhip cdu gém ca cac nhip dam thép lién hop lién tuc (7 nhip mbi bén) va cau day
vang (cau chinh) véi téng chiéu dai 1280 m déu dudc néi lién két ciing v6i nhau, khéng phan
chia thanh céac lién nhip, khong st dung khe bién dang trong pham vi két c&u nhip (hinh 1).

Hinh 1. Chu&n bi hgp long, néi lién Hinh 2. C4u cong thép nhiéu nhip
chiéu dai 17 nhip c4u Binh trong nhip dan cta céu Binh

Vé phuong dién binh d6 cau, quan niém vé giam thiéu viéc dat cau trong doan cong hay
chéo gbc ciing da thay déi rat dang ké & cau Binh, cac nhip cau dan dudc chl dong bé tri trén
dudng cong c6 ban kinh 3500 m nham cac muc dich gidm dé déc doc Ién cau, cai thién tam
nhin va tang tinh my quan cla cong trinh (hinh 2).

o) moét khia canh khac, dé bé tri xe phuc vu yéu cau kiém tra, duy tu, bdo dudng cau, tru
cau ciing ¢ cau tao dic biét dang 2 cot doc 1ap, khéng ding xa mi vi vy mac du mét cat
ngang cta phan cau dan gébm 4 dam chl nhung chi tua trén géi tai cac dam bién, cac dam
trung gian hoan toan tua trén cac dam ngang gan giéng véi trang thai lam viéc cla cac “dam
doc phu” & nhiing cau théng thudng khac (hinh 3).
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Hinh 3. Két cau tru va lién két gbi dac biét Hinh 4. Xép xe thir tai nhip cdu dan

Nhu vay khac véi nhiéu coéng trinh cau théng thudng da xay dung, két cu nhip ciu Binh 1a
dang hén hop vé nhiéu phuong dién:

+ Lién tuc nhiéu nhip gém céac nhip cau dam va cau day vang
+ H6n hop gébm céac nhip cau théng va cong lién két véi nhau.
+ Lién két gbi dac biét (k&t cau nhip chi tua trén géi & dam bién).

Phan tich két cdu cAu hién dai néi chung, d4c biét 1a dang két cu hén hop, c6 xu thé “toan
khéi” & phan két cau nhip nhu trén ré rang khong phai la van dé don gidn. Cac mé hinh phan
tich két cdu theo phuong phap gan dang trong trudng hop nay thudng khéng phan anh dung
trang thai lam viéc cla két cau.

Dé c6 dudc két qua dd do tin cay, nhém nghién ciiu da xay dung md hinh két c&u nhip cau
khoéng gian 3 chiéu, mé phdng gan sat cdu tao cla cong trinh thuc t€. Céng cu tinh toan sk
dung phan mém MIDAS - Civil. Viéc kiém chiing két qua phan tich ly thuyét da tién hanh doi
chiing véi két qua thuc nghiém thu dudc qua cong tac thit tai cau Binh (hinh 4).

N6i dung nghién ciiu tap trung vao két cau nhip cdu dan phia Hai Phong véi cac dic diém
lién tuc nhiéu nhip, cac nhip thdng néi lién tuc véi cac nhip dam cong va cb cau tao lién két goi
dac biét. Cac phan tich day di hon sé hoan thanh trong nhimng ndi dung ti€p sau cla huéng
nghién clu.

3. KET QUA PHAN TiCH KET CAU NHIP CAU DAN - CAU BiNH
Két cau nhip cdu dan gém 7 nhip ¢6 so dé (50 + 6 x 60) m dudc néi lién tuc cung v6i cau
chinh (day vang).

Mb hinh phan tich két cau dudc xay dung gan sat véi cau tao thuc t&. D& cé thé so sanh doi
chiéu trang thai néi luc trong két cdu tuong (ing vGi 2 trudng hdp: cac dam dudc ké trén goi tai
tru théng thudng va chi ké trén cac géi bién nhu da st dung & cau Binh trén thuc té.
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Cac két qua tinh toan ciing dudc phan tich cho cac trudng hop doan két cau nhip cau dan
d&t trén cac doan dudng cong cb ban kinh khac nhau dé 1am co s6 phan tich &nh hudng ciia do
cong dén trang thai néi luc trong két cau nhip cau thép lién tuc.

% J 0.02 0.02 fL %
(@D (- (@D (-
Dam (1)
Dam (4)
f = = T
TRU 1 Dam (2) Dim (3) TRU 2
Hinh 5. Mat c&t ngang nhip d&n c&u Binh
Két quéa phan tich ghi & cac bang 1 dén 5.
Bang 1

Téng hop két qua téng tng suét véi cac ban kinh cong khac nhau

(tng vai trudng hgp 2 goi)

R=500m Tinh tai Hoat tai R=2000m Tinh tai Hoat tai

Vi tri thé trén | thd dudi | thé trén | ThG dudi Vi tri thé trén | thé dui | thé trén | ths dudi

: (KN/m2) | (kN/m2) | (kN/m2) | (kN/m2) - (KN/m2) | (kN/m2) | (kN/m2) | (kN/m2)

gitra nhip bien(1) | 16164.28/48173.64| 10762.32|34680.73| |gitra nhip bién(1) [15308.02| 45290.40| 10351.66| 33370.85
gitta nhip bién(2) | 14151.26(63091.40|  8363.14|33293.59| |gilta nhip bién(2) |14141.45| 62401.22| 8385.81|32812.30
giita nhip bién(3) | 16763.64|57788.75| 13444.00/27517.99| |gita nhip bién(3) [16805.18| 58779.90| 13305.94| 27821.49
giita nhip bién(4) | 12669.64{42337.11| 11193.33|31866.93 |giiia nhip bién(4) [13605.28| 44919.76| 11367.74| 32932.32
gitra nhip chinh1 14595.56|52489.65| 10534.92|34955.51| |gilta nhip chinh1 |13566.92| 48968.93| 10211.27|33528.18
gitta nhip chinh2 11630.33|63014.21| 12681.09|34336.43| |gilta nhip chinh2 {11808.93| 61123.52| 12681.26|33183.89
gilta nhip chinh3 19139.11|52985.40| 14918.70|30724.12| |gilta nhip chinh3 |19125.12| 52909.40| 14630.36| 30594.04
gitta nhip chinh4 14949.23|43059.83| 11656.81|32871.84| |gilta nhip chinh4 |15369.00| 44480.96| 11603.12|32996.87

R=1000m Tinh ti Hoat tai R=2500m Tinh tai Hoat tai
Vi tri thgtrén | th6dgi | thdtrén | tho ddi Vi tri thgtrén | th6ddi |thdtrén | ths déi

! (kN/m2) | (kN/m2) | (kN/m2) | (kN/m2) - (kN/m2) | (kN/m2) | (kN/m2) | (kN/m2)

gilta nhip bién(1) | 15574.99 [46255.41| 10482.90 |33753.26| |gilta nhip bién(1) | 15256.92 | 45097.02 [10326.02 | 33299.58
giita nhip bién(2) | 14136.62 |62663.26| 8377.42 |32950.57| |giita nhip bién(2) | 14143.37 | 62345.16 |8387.57 | 32786.91
gitta nhip bién(3) | 16783.51 |58481.07| 13345.75 |27708.39| |giita nhip bién(3) | 16810.32 | 58835.88 [13298.61 | 27845.30
gitta nhip bién(4) | 13273.04 |44076.84| 11305.20 {32551.50| |gilta nhip bién(4) | 13673.92 | 45086.05 [11380.73 | 33011.62
gilta nhip chinh1 13835.70/50010.13| 10292.20|33866.58| |gilta nhip chinh1 | 13521.43| 48775.55(10197.91| 33474.43
gilta nhip chinh2 11746.05|61636.63| 12672.89|33468.79| |gilta nhip chinh2 | 11822.40| 61034.97|12683.95| 33137.54
gitia nhip chinh3 | 19088.24|52857.72| 14686.46|30576.46| |giita nhip chinh3 | 19137.10| 52929.72|14623.44| 30606.37
gitta nhip chinh4 15172.72|43911.82| 11598.19|32873.94| |gilta nhip chinh4 | 15414.51| 44607.23|11606.54| 33030.91
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R=1500m Tinh tai Hoat tai céu thing Tinh tai Hoat tai
Vi tri thé trén | thd duGi thé trén | thé duGi Vi tri thé trén | thd duGi | thG trén | thG dudi
- (kN/m2) | (kN/m2) | (kN/m2) | (kN/m2) - (kN/m2) | (kN/m2) |(kN/m2) | (kN/m2)
gilta nhip bién(1) |15394.98| 45612.33| 10394.80|33493.42| |gilta nhip bién(1) | 15059.87| 44323.24|10225.62|33029.81
gilta nhip bién(2) |14138.99| 62491.97| 8382.93|32856.24| |gilta nhip bién(2) | 14154.13| 62109.25| 8394.86|32692.59
gilta nhip bién(3) |16797.14| 58683.85| 13318.60|27782.64| |gilta nhip bién(3) | 16833.64| 59046.95|13271.35(27944.52
gitta nhip bién(4) |13492.49| 44640.86| 11346.44|/32802.55| |gilta nhip bién(4) | 13955.45| 45743.20{11434.16|33339.74
gitta nhip chinh1 |13648.79| 49302.03| 10235.59(33627.82| |gilta nhip chinh1 | 13366.33| 48048.46|10153.32/33302.74
gitta nhip chinh2 |11787.19| 61281.45| 12677.53|33268.88| |gilta nhip chinh2 | 11879.86| 60726.81|12698.15|32985.97
gilta nhip chinh3 |19108.50| 52882.94| 14645.00|30577.36| |gilta nhip chinh3 | 19199.98| 53044.37|14609.32(30672.83
gilta nhip chinh4 |15297.72| 44279.91| 11599.20|32947.13| |gilta nhip chinh4 | 15616.93| 45154.83|11627.92(33198.93
Bang 2
Téng hop két qua téng tng suét véi cac ban kinh cong khéc nhau
(tmg vdi truong hop 4 gbi)
R=500m Tinh tai Hoat tai R=2000m Tinh tai Hoat tai
Vi tri thg trén | thg dudi | thétrén | thé dudi Vi tri thgtrén [thé dudi | thé trén | thé duGi
: (kN/m2) | (kN/m2) | (kN/m2) | (kN/m2) : (kN/m2) | (kN/m2) | (kN/m2) | (kN/m2)
gilra nhip bién(1) | 15996.90| 46390.32| 10704.75| 34456.52| |gilta nhip bién(1) | 15052.71| 42760.73| 10256.74| 33139.59
gitra nhip bién(2) | 14872.30| 63355.57| 8231.55| 33103.22| |giifa nhip bién(2) | 14802.39| 62829.49 8236.33| 32641.30
gitra nhip bién(3) | 15472.70| 60764.19] 12954.11| 27567.27| |gitta nhip bién(3) | 15571.27| 61475.30| 12823.54| 27862.03
gitra nhip bién(4) | 11665.44| 40949.92| 11106.42| 31539.78| |giita nhip bién(4) | 12698.71| 43307.51| 11311.40| 32626.58
gilta nhip chinh1 | 14782.44| 46651.75| 10327.30| 34697.69| |gilra nhip chinh1 13770.91| 43751.10] 9964.98| 33289.07
gilra nhip chinh2 | 11008.13| 64566.78| 12320.93| 34766.96| |gilta nhip chinh2 | 11147.21| 62846.04| 12304.83| 33626.71
gitta nhip chinh3 | 17735.48| 56480.75| 14600.32| 31093.52| |gilta nhip chinh3 17679.87| 55897.27| 14331.24| 30935.21
gilta nhip chinh4 | 14048.75| 40246.03| 11439.50| 32533.76| |gilra nhip chinh4 14394.40| 41171.47| 11429.97| 32663.86
R=1000m Tinh ti Hoat tai R=2500m Tinh tai Hoat tai
Vi tri thg trén | thé dudi | thGtrén | thé dudi Vi tri thg trén | thé dudi | thé trén | thé dudi
! (kN/m2) | (kN/m2) | (kN/m2) | (kN/m2) - (kN/m2) | (kN/m2) | (kN/m2) | (kN/m2)
gilta nhip bién(1) | 15348.79 (43644.47| 10400.08 | 33524.78 | |giira nhip bién(1) 14995.82| 42583.25| 10228.70|33067.70
gilra nhip bién(2) | 14816.65 [63030.40| 8233.19 |32773.01.||gilta nhip bién(2) | 14800.92| 62776.42| 8237.11|32617.26
gitra nhip bién(3) | 15531.30 |61260.61| 12861.52 | 27752.32 | |giita nhip bién(3) | 15580.04| 61515.52| 12816.21|27885.15
gitia nhip bién(4) | 12335.84 |42540.54| 11238.59 | 32239.60 | |giita nhip bién(4) | 12773.29| 43458.54| 11326.45|32707.01
gilta nhip chinh1 | 14032.04|44596.55 10058.81| 33622.89| [gilta nhip chinh1 | 13727.10| 43595.77| 9948.99| 33236.04
gitta nhip chinh2 11091.85|63277.82| 12300.09 33907.01||gilta nhip chinh2 11159.74| 62777.08| 12306.97| 33581.34
gitta nhip chinh3 17653.65|55984.15| 14382.78| 30927.75| |gilta nhip chinh3 17690.10| 55892.85| 14325.06| 30946.05
gitta nhip chinh4 14220.30|40767.96| 11410.97| 32540.95| |gilta nhip chinh4 14435.75| 41264.23| 11436.12| 32697.72
R=1500m Tinh tai Hoat tai ciu thing Tinh tai Hoat tai
Vi tri thgtrén | thé dudi| thgtrén | thd dubi Vitri thd trén [thd dudi | thé trén | thé duGi
- (kN/m2) | (kN/m2) | (kN/m2) | (kN/m2) : (kN/m2) | (kN/m2) | (kN/m2)| (kN/m2)
gitra nhip bién(1) | 14995.82 |42583.25| 10228.70 | 33067.70 | |gita nhip bién(1) | 14775.71| 41871.86| 10118.77| 32795.25
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gilta nhip bién(2) | 14800.92 |62776.42| 8237.11 |32617.26 ||giita nhip bién(2) | 14797.06| 62604.95| 8240.70| 32528.38
giita nhip bién(3) | 15580.04 |61515.52| 12816.21 | 27885.15 | |giita nhip bién(3) | 15617.77| 61667.01| 12790.30| 27981.51
gitta nhip bién(4) | 12773.29 |43458.54| 11326.45 | 32707.01 | |giita nhip bién(4) | 13078.16| 44054.44| 11388.15| 33039.04
gilta nhip chinh1 | 13727.10|43595.77| 9948.99| 33236.04||giita nhip chinh1 | 13579.07| 43017.76| 10153.32| 33066.68
gitta nhip chinh2 | 11159.74|62777.08| 12306.97| 33581.34] |giita nhip chinh2 | 11215.29| 62549.85| 12698.15| 33433.99
giita nhip chinh3 | 17690.10|55892.85| 14325.06| 30946.05| |giifa nhip chinh3 | 17747.10| 55918.35| 14609.32 31006.91
gilta nhip chinh4 | 14435.75|41264.23| 11436.12| 32697.72||giita nhip chinh4 | 14622.46| 41676.27| 11627.92| 32864.65
Bdng 3
Téng hop két qud dd véng vdi cac ban kinh cong khéc nhau
= = = R= R= cé‘u Ghi chu:
Vitri | ddm | 500m | 1000m | 1500m | 2000m | 2500m thang Két qua do véng & Bang 3
Gt dédm1 | 0.024 0.024 0.024 0.023 0.023 0.023 do béng (m).
m':i’s dam2 | 0.031 0.031 0.031 0.031 0.031 0.031 K&t qua md men uén
bien | 94m3 | 0.031 0.031 0.031 0.031 0.031 0.031 ngang & Bang 4 don vi la
dam4 | 0.022 0.023 0.023 0.023 0.023 0.023 KN.m
Két quéa (ng suéat & Bang
| dam1 | 0.032 0.028 0.028 0.027 0.027 0.027 5 ¢6 don vi [a KN/m?
fr';’a ddm2 | 0.040 | 0036 | 0035 | 0.035 | 0.035 0.035 Dam 1 phia lung dudng
Chl'hﬁ] dam3 | 0.040 0.036 0.035 0.035 0.035 0.035 cong dam 4 phia bung
ddm4 | 0.031 0.028 0.027 0.027 0.027 0.027 dudng cong
Bang 4
T6ng hop két qué mé men ubn ngang vdi cac ban kinh cong khéac nhau
= = R= R= R= cau Ghi cha:
Vitri | dam 500m 1000m 1500m | 2000m | 2500m théng Cac dam c¢6 s6 (1,2,3
Gii ddm1 | 4604 | -5308 | -5532 | -5.642 | -5.708 -5.964 va 4) trong bang 1, 2
n#irs dam2 | 6.936 | 7.189 | 7.266 | 7.303 | 7.325 7.410 trén tuong Ung voi cac
bien |.d9dm3 | -7.781 | -7.605 | -7.542 | -7.510 | -7.490 | -7.410 dam dugc thé hién
dam4 | 7.149 6.577 6.376 6.275 6.214 5.964 trong hinh 5 va ung
suét dugc 18y & diém 1
| dam1 | 8.443 9.878 | 10.209 | 10.349 | 10.423 | 10.659 (xem hinh 6) cia
fr':rs dém2 | 48.159 | 52.936 | 54.257 | 54.886 | 55.256 | 56.690 gfé%% ’})‘-(’g nflhﬁiéf’é )Va
chinh dzjm3 -63.770 | -60.169 | -59.007 | -58.429 | -58.082 | -56.690 ciia trueng hop thé
dam4 | -10.188 | -10.795 | -10.824 | -10.810 | -10.792 | -10.659 duGi.
Bang 5
Téng hop két qud tng suét khi lun tru vdi cac trudng hop ban kinh cong khéc nhau
R= R= R= R= R=
Vi tri dé‘m 500m 1000m 1500m 2000m 2500m c5u théng —Eomhined['ﬁ':.:ial.'.MDment]
- dam1|6845.61|6763.99 | 6298.18 | 6679.86 |6660.01| 6161.72 (& Ma
Gilra A * Magimum tz
nhip | 48m26417.86|65647.00 6565.76 | 5792.56 | 6572.60| 6569.72 1 1
bign | 94m3|6316.27|6494.13|6530.34 |6544.276551.32| 6569.72 by
dam4 | 5998.73 | 6333.76 | 6424.92 | 6466.62 | 6490.37 | 6161.72 " 2w
Cawa M
dam1 |5384.88 | 5357.32|5347.21|5340.42|5318.50 | 5241.52  42) 3 4
Giffa nhip | ddm2 |4849.70|5214.31|5230.64 | 5228.17 | 5223.39| 5179.83
chinh | dam3 [4644.17 |4946.30 | 5037.77 | 5070.58 | 5097.37 | 5179.83
dam4 |4358.84 |4891.80|5023.33 |5092.76 | 5127.40 | 5241.52 Hinh 6. Méat cat dam doc
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4. NHAN XET VA KET LUAN

1. Két cau cau “lién tuc hod” nhiéu nhip hay "toan khéi hod” c6 nhiéu uu diém vé cong ning
khai thac, phu hop v6i cac cong trinh cau hién dai, dac biét |a cac cong trinh cau trén cac tuyén
van tai cao téc nén can dudc nghién ciu (ng dung & Viét Nam.

2. Do tinh phiic tap vé c8u tao cla két ciu cau “lién tuc hod” nhiéu nhip hay "toan khéi hoa”
nén can cb su phan tich két cdu mét cach day du, thich hop v6i cac mé hinh khéng gian 3 chiéu
véi su hé trg clia cac phdn mém chuyén dung.

3. Cac két qua phan tich thu dugdc trén day mai & miic dd thir nghiém budc dau song cling
lam ré dudgc mét s6 van dé sau day:

+ Viéc b tri lién két g6i chi & cac dam bién cla két cau nhip khong lam thay d8i dang ké su
phan b ndi luc cho cac bd phan két cdu. Mot s6 két qua phan tich con cho thay trang thai phan
b& ndi luc hai hoa hon so véi gidi phap bé tri g6i thdng dung (day du lién két g6i cho cac dam).
Tri s6 vé do vdng cla gidi phap bé tri g6i dac biét ting 1én so vGi gidi phap lién két géi thong
dung. Két qua nay phu hdp nguyén ly clia co hoc két cdu do tinh “mém déo” clia két cu dudc
tang cudng. Can Iuu y thém rang theo nguyén ly clia Tiéu chuén thiét k& cdu méi 22TCN -272-
05 viéc tang tinh déo c6 thé coi la déng nghia véi gia ting mlc do an toan cla cong trinh.

+ Viéc khdo sat nhiéu ban kinh khac nhau ciing b8 sung vé phuong dién dinh Iugng cho
viéc phan tich anh hudng ctia ban kinh cong téi trang thai ndi luc trong két cau.

4. K&t qua nghién clu ciing cho thay su can thiét b sung nodi dung Iua chon mé hinh, cong
cu tinh toan cho viéc phan tich cac cong trinh cau hién dai.
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