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Trai qua qud trinh xay dwng va phat trién, Namcong da khéng nglrng
hoan thién bé6 may quan ly, ning cao trinh do chuyén moén nghé nghiép
nham tao nén mot ban sic cho mot Namcong ning dong va nhiét huyét.

Trong d6, di ngli nhan sw cia Namcong luén miét mai lam viéc, nghién
clru va sang tao nham tao nén nén tang virng chac vé kién thirc va dic
trung van hoéa cong ty, véi muc tiéu la tao dung dwoc mot hé théng dich
vu t8i wu nham phuc vu khach hang ngay cang tot hon.

Thanh qua lao dong d6 khong chi dwoc khang dinh qua uy tin trén thi
trwong Duw trng lwc, véi hon 100 dy an da va dang thi cong, ma con dwoc
thé hién qua nhirng tai san tri tué quy bau da dwoc duc két qua tirng nam
thang lam viéc, nghién ctru va cai tién.

Cu thé cho cudn tai liéu nay, véi Phién ban thir 5 c6 tén goi: “Technical
Guideline Post-tensioning - Namcong’s system”, chinh la su ké thira,
didc két va phat huy xitng dang ctia nhirng phién ban trwéc, véi nhitng
chi dan cu thé cho cac budc thiét ké dua trén nhirng tiéu chuin dwoc ap
dung trén toan thé gi¢i trong linh vire D tng lwec.

Phién ban lan nay dwoc bién soan v&i muc tiéu sé la mot tai liéu tham
khao hitru ich cho nhitng ai dang tim hiéu vé cong nghé dw &ng luc, cho
cac ky sw thiét ké va cac ky sw thi cong dang lam trong linh viec Dy trng
lwc hién nay.

V&i mot ton chi gian di: “Khdch hang xivng ddang nhdn dwoc dich vu
tét nhdt’, Namcong hy vong sé luén gilr virng mot niém tin chién lwgc
trong long khach hang va sé dwa Namcong di xa hon trong cac dich vu
cia Namcong.

Member of I:’ JAS-ANZ

g
AU'J 4 QUACERT c_
VGBC|::c Www.namecong.com
Hoi ddng Cong trinh xanh Viét Nam IS0 9001:2008
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NGUYEN LY LAM VIEC

Bé-tong du irng luc

Phwong phap cang trudc Phwong phap cang sau (dung
(dung cho c4u kién duc sén) cho ciu kién bé-tong toan khoi)
* Kéo cang thép (hodc cap) cwong dod cao
nam trong bé-tdng nham tao ra lwc khang
v&i tai st dung (lyc &eng suat truéece).
Cang sau khong bom vira Cang sau c6 bom vira

Biéu d6 1: Hé thong bé-tong Dv trng luc
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PHAM VI UNG DUNG

hang, nha xwdng cong nghiép, silo, ciu dwong...

phang, san c6 mii cdt va san dam det.

-]
Hinh 1: C4u kién bé-tong dw rng luc
San dv rng luc dwgc rng dung vao tit ca cic cong trinh
xay dung nhu: chung cw, van phong, khach san, nha
C6 ba kiéu san dv &ng lwc thuwong dwgce str dung: san
San phang dv &ng lwc thuong dwoc rng dung cho
San phang duv trng luc San dv &ng lwc c6 mii cot

budéc cot tir 7-10m, gidp thi cong nhanh, ciu kién c6
kich thwéc nho, kiém soat dwoc dd vong.

San du &ng lwc cé mi cot dwoc tng dung cho san
c6 buéce cot tir 9-12m. Loai san nay kiém soat chéng
thung tot.

San dv rng lwc c6 ddm det dwoc tng dung cho cong
trinh c6 bwéc cot tir 12-20m va c6 thé 1om hon.

Coéng nghé Dy rng lwc mang lai hiéu qua t6i wu khi
trng dung cho san c6 bwérc cot tr 7m tré 1én.

WWww.namecong.com
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Hinh 2: Cac loai san dw &rng luc



namfong

HIEU QUA KY THUAT

+ Lam nén ciu kién bé-téng. « Gidm chiéu cao tiét dién.
« Lam gidm &ng suit kéo; han ché d6 vong va « Giam trong lwong ban than.
vét nit trong cu kién bé-tong. « Gidm khdéi lwong thép gia cwdng trong mit cit bé-tong.

« Tang buwéc cot.

Chiéu cao tiét kiém

Chiéu cao thong thiy
Chiéu cao thong thay
Chiéu cao thong thiy Chiéu cao thong thay
Hinh 3: D4m san bé-téng c6t thép thong thwong Hinh 4: San bé-téng c6t thép dw rng luc
Hinh 5: D4m san bé-tong c6t thép thong thwong Hinh 6: San bé-tong c6t thép dw rng luc

WWwWw.namecong.com
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HIEU QUA KINH TE

« Thi cong nhanh va don gian. « Cong nghé du &ng lwc sé mang hiéu qua cao vé chi
phi du tw.
* Hoan thién nhanh, gidm chi phi hoan thién.
+ Dai v&i nhirng cong trinh ¢é budc cot tir 7m tré 1én,

« Giam t8i da chiéu cao clia mdi tang. gidi phap két cdu dw rng lwc 4p dung cho hé ddm san
sé tiét kiém tir 5%-20% chi phi dau tw phan tho so

+ BG tri linh hoat cho mat bang st dung. vGi két ciu bé-tong cot thép thong thuong.

+ Thay d6i céng ning sir dung mot cach dé dang. « Dic biét 1a nhitng cong trinh c6 téng dién tich san

16m hon hon 4,000m? thi hiéu qua kinh té khi 4p dung
cong nghé dy &ng luc sé cang dwoc phat huy.

Chi phi phan thé

San phing

bé-téng c6t thép
. Dam san

San phang

) bé-tong cot thép
dy rng luc

7m 9m 12m Span column

Biéu d6 2: Chi phi phan tho

WWww.namecong.com “
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DPAC TINH KY THUAT CUA VAT LIEU

CAP
Lép bao vé
Cép \
Vé nhya Cap
Hinh 7: Cap c6 vé boc, khong bom vita Hinh 8 : Cap khong c6 vé boc, c6 bom vira

Bang 1: Pac tinh k§ thuat cta cap dw &ng luc

Low-relaxation 7-wire super
Tiéu chi ky thuat : strand strand strand strand
Gi6i han chay 1,640"

N ., £42)
Clitng g SUeis  sx 14 max. 3.5 % max. 4.5 % max. 3.5 % max. 4.5 %
0.8 x gi¢i han ben fy,

" yield measured at 1% extension under load

2 applicable for relaxation class 2 according to BS 5896: or low relaxation complying with ASTM A416, respectively

Hinh 9: Cap khong bom vira Hinh 10: Cap c¢6 bom vira

WWwWw.namecong.com
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PAC TINH KY THUAT CUA VAT LIEU

DAU NEO SONG

* Dau neo séng phai ddm bao chiu dwoc 92%
lwc kéo dit cia soi cap (theo tiéu chudn
BS 13391) hoac95% luc kéo dirt cla soi cap
(theo tiéu chuin ACI 318:2002).

Hinh 11: P4u neo song

il
U

(20mm)

minimum

co AT
-

Ong ludn cap dep

Hinh 12: Chi tiét d4u neo dep (xem bang 2)

Bang 2: Pdc tinh kj thuit dau neo dep

ST13F-3 169 94
ST13F-4 265 94
ST13F-5 265 94
ST15F-4 265 94

135 152 45 50 107 110
216 248 45 50 172 110
216 248 45 50 210 110
216 248 45 50 191 110

Ghi cha: 13 - 3: dwong kinh sogi cap - sé lwong sgi cap.

Www.namecong.com “



namfong’

Diameter of ~ Grouting
fixing holes  hole M27x2

Hinh 13: Chi tiét d4u neo tron (xem bang 3)

Anchor Corrugated  Spiral Working
bearing plate  Strand duct reinforcement anchor plate Wedge
Bang 3: Pac tinh k§ thuét ctia diu neo tron
T Number of Anc?nt:;“r;ead Anchor Bearing Plate (mm) Spiral reinforcement (mm)
strands
b AxB CxDx ®E Hole Dist | Hole Dia OF ol€] H Wnd
ST15R-1 ’ 46 x 48 80 x 80 x 14 / / 70 6 30 4
ST13R-1 42 x 45 70x70x 14 / / 70 6 30 4
ST15R-2 5 83 x48 115 x 90 x 80 85 M10 130 8 40 4
ST13R-2 75 x 46 115 x90 x 80 85 M10 130 8 40 4
ST15R-3 3 85 x48 130 x 100 x 90 90 M10 130 8 40 4
ST13R-3 80 x 46 130 x 100 x 90 90 M10 130 8 40 4
ST15R-4 4 95 x 48 140 x 110 x 95 100 M10 140 10 50 4
ST13R-4 88 x 46 130 x 100 x 90 90 M10 130 8 40 4
ST15R-5 5 105 x 48 150 x 120 x 100 110 M10 160 10 50 4
ST13R-5 98 x 46 140 x 100 x 95 100 M10 140 10 50 4
ST15R-6 6 125 x 48 165x 130 x 115 120 M10 180 12 50 4
ST13R-6 115 x 48 150 x 120 x 100 110 M10 160 10 50 4
ST15R-7 7 125 x 50 175x 140 x 120 125 M10 180 12 50 4
ST13R-7 115 x 48 150 x 120 x 100 110 M10 160 10 50 4
ST15R-8 8 135 x 51 185 x 150 x 130 135 M10 200 14 50 5
ST13R-8 125 x 50 165x 130 x 115 120 M10 180 12 50 4
ST15R-9 9 145 x 52 200 x 160 x 135 150 M10 200 14 50 5
ST13R-9 135 x 50 185 x 150 x 120 135 M10 180 12 50 4
ST15R-10 10 155 x 54 210 x 180 x 150 160 M10 220 14 50 5.5
ST13R-10 145 x 52 200 x 160 x 135 150 M10 200 14 50 5
ST15R-11 11 165 x 55 220 x 200 x 155 170 M10 220 14 50 5.5
ST13R-11 155 x 52 210 x 180 x 150 160 M10 220 14 60 5.5
ST15R-12 12 165 x 58 230 x 200 x 155 170 M10 240 14 60 55
ST13R-12 155 x 52 210 x 180 x 150 160 M10 220 14 60 515
ST15R-13 13 165 x 60 240 x 200 x 155 170 M10 240 14 60 5.5
ST13R-13 155 x 52 210 x 180 x 150 160 M10 220 14 60 5.5
ST15R-14 14 175 x 62 250 x 210 x 160 185 M10 260 16 60 6
ST13R-14 165 x 55 220 x 200 x 155 170 M10 220 14 60 515
ST15R-15 15 185 x 63 260 x 220 x 160 190 M10 260 16 60 6
ST13R-15 175 x 60 240 x 200 x 155 170 M10 240 14 60 515
ST15R-16 16 195 x 63 265 x 240 x 160 200 M10 280 16 60 6
ST13R-16 185 x 62 240 x 200 x 155 185 M10 260 16 60 6
ST15R-17 17 195 x 66 270 x 240 x 160 200 M10 280 16 60 6
ST13R-17 185 x 62 250 x 210 x 155 185 M10 260 16 60 6
ST15R-18 18 205 x 68 280 x 240 x 170 210 M10 300 16 60 6
ST13R-18 185 x 63 250 x 210 x 155 185 M10 260 16 60 6
ST15R-19 19 205x 70 290 x 240 x 170 210 M10 300 16 60 6
ST13R-19 185 x 63 250 x 210 x 155 185 M10 260 16 60 6
ST15R-20/21/22 20,2122 225x 75 300 x 260 x 185 220 M10 320 18 60 6.5
ST13R-20/21/22 210 x 65 280 x240x 170 210 M10 280 16 60 6
ST15R-23/24 23,24 240 x 80 315x 280 x 195 230 M10 320 18 60 6.5
ST13R-23/24 225x 72 290 x 270 x 180 210 M10 300 16 60 6
ST15R-25/26/27 25.26,27 245 x 82 320 x 290 x 195 230 M10 320 18 60 6.5
ST13R-25/26/27 230 x 76 300 x 280 x 185 220 M10 320 18 60 6
ST15R-28~31 2831 260 x 88 340 x 300 x 205 250 M10 350 20 60 6.5
ST13R-28~31 240 x 85 320 x 290 x 195 230 M10 320 18 60 6.5

Ghi chu: 15 - 3: duong kinh soi cép - s6 luong soi cép.

n WWwWw.namecong.com
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Bang 4: Dac tinh ky thuit ctia dau neo cap don

Type A (mm) B (mm) C (mm)
ST5-1 125 57 39
ST6 - 1 145 90 48
I A |
\ |
_ | |
@E'} : ) @(D : ?
. | 1l EB . N
o Hinh 14: Chi tiét dau neo cap don (xem bang 4)
® 3 [® )
:@GB ‘ 9 @CD ‘ o |
| C e

Hinh 15: Khoang cach giita cadc d4u neo cap dep (xem bang 5)

Bang 5: Bang tra khoang cach giira dau neo cap dep

Concrete Strength
Anchor Bearing

Plate A x B (mm) fou = 30 Mpa f., = 40 Mpa

Anchorage Type

C(mm) D(mm) E(mm) F(mm) C(mm) D(mm) E(mm) F(mm)

ST15(13)F -2 | 135x65 (130 x60) | 155 (150) | 80 (75) | 95(90) | 55(50) | 150 (145)| 75(70) | 90(85) | 50 (45)

ST15(13)F -3 | 180x 70 (152 x60) | 205 (190) | 90 (75) | 120 (110) | 60 (50) | 200 (185)| 85(70) | 110 (105)| 55 (50)

ST15(13)F -4 | 220 x 70 (190 x 60) | 250 (230) | 100 (85) | 150 (135) | 70 (55) | 240 (225)| 90 (80) | 135 (130) | 60 (55)

ST15(13)F -5 | 255x 70 (243 x65) | 300 (270) | 110 (85) | 175 (160) | 75(60) | 280 (265)| 95(80) | 160 (155) | 70 (65)

Ghi chu: Céc théng sé trén co thé thay déi tuy thubc vao nha sén xuét. 15 - 3: duwong kinh soi cép - sé long soi cép.
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Hinh 16: Kich thwéc hoc kéo cap clia ddu neo cap dep (xem bang 6)

Bang 6: Bang tra kich thwéc hdc kéo cap cia dau neo cap dep

Anchorage Type A (mm) B (mm) C (mm) D (mm) E (mm)
ST15 (13)F -2 300 200 230 130 100
ST15 (13)F -3 340 240 230 130 100
ST15 (13)F -4 390 280 250 140 110
ST15 (13)F -5 440 320 260 140 120

Ghi cha: 15 - 3: dwong kinh sgi cap - sé lwong soi cap.

WWww.namecong.com



Hinh 17: Hoc kéo cap cia d4u neo cap b6 dep

namfong’
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Hinh 18: Kich thwéc hdc kéo cap ctia ddu neo tron (xem bang 7)
Bang 7: Bang tra kich thwéc hoc kéo cap cua dau neo tron
Anchorage Type A (mm) | B (mm) | C (mm) Anchorage Type A (mm) | B(mm) | C(mm)

ST15R-3,4,5 380 250 120 ST13R-3,4,5 380 250 120
ST15R-6,7 450 310 130 ST13R-6,7 380 250 120
ST15R-8,9 540 380 130 ST13R-8,9 450 310 130
ST15R-10, 11,12, 13 540 380 140 ST13R-10, 11, 12,13 450 310 130
ST15R - 14, 15 580 420 140 ST13R-14,15 500 360 140
ST15R - 16, 18, 19, 21, 22 600 450 150 ST13R- 16, 18, 19, 21, 22 540 380 140
ST15 R - 24, 25, 27 680 550 190 ST13 R - 24, 25, 27 600 450 150
ST15R - 31 700 550 200 ST13R - 31 640 530 170
ST15R - 37 780 650 210 ST13R-37 680 550 190
ST15R-43 800 650 220 ST13R-43 680 650 190
ST15R-55 900 750 250 ST13 R -55 780 650 210

Ghi chu: 15 - 3: duong kinh soi cap - s6 luong soi cép.
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Hinh 19: Khodng cach t6i thiéu giira cdc d4u neo tron (xem bang 8)
|
‘
Bang 8: Bang tra khoang cach tdi thi€u giira cAc dau neo tron
Concrete Strength
Anchorage Type Anch::aBt:aring f., = 30 Mpa f., = 40 Mpa f.. =50 Mpa

a(mm) b(mm) a(mm) b(mm) a(mm) b(mm)

ST15 (13)R -2 115 (115) 149 (149) 97 (97) 138 (138) 92 (92) 126 (126) 86 (86)

ST15 (13)R -3 130 (130) 169 (169) | 110(110) | 156 (156) | 104 (104) | 143 (143) 97 (97)
ST15 (13)R -4 140 (130) 182 (169) 119 (110) 168 (156) 112 (104) 154 (143) 105 (97)
ST15 (13)R -5 150 (140) 195(182) | 127 (119) | 180(168) | 120(112) | 165(154) | 112 (105)
ST15 (13)R -6 165 (150) 214 (195) 140 (127) 198 (180) 132 (120) 181 (165) 123 (112)
ST15 (13)R -7 175 (150) 227 (195) | 148(127) | 210(180) | 140(120) | 192(165) | 131(112)
ST15 (13)R -8 185 (165) 240 (214) | 157 (140) | 222(198) | 148(132) | 203 (181) | 138 (123)
ST15 (13)R -9 200 (185) 260 (240) | 170 (157) | 240 (222) | 160(148) | 220(203) | 150 (138)
ST15 (13)R -10 210 (200) 273(260) | 178(170) | 252 (240) | 168(160) | 231(220) | 157 (150)
ST15 (13)R -11 220 (210) 286 (273) | 187(178) | 264 (252) | 176(168) | 242(231) | 165 (157)
ST15 (13)R -12 230 (210) 299 (273) | 195(178) | 276 (252) | 184 (168) | 253 (231) | 172 (157)
ST15 (13)R -13 240 (210) 312(273) | 204(178) | 288(252) | 192(168) | 264 (231) | 180 (157)
ST15 (13)R -14 250 (220) 325(286) | 212(187) | 300 (264) | 200(176) | 275(242) | 187 (165)
ST15 (13)R -15 260 (240) 338(312) | 221(204) | 312(288) | 208(192) | 286(264) | 195 (180)
ST15 (13)R -16 265 (265) 344 (344) | 225(225) | 318(318) | 212(212) | 291(291) | 198 (198)
ST15 (13)R -17 270 (265) 351(344) | 229(225) | 324 (318) | 216(212) | 297 (291) | 202 (198)
ST15 (13)R -18 280 (265) 364 (344) | 238(225) | 336(318) | 224 (212) | 308(291) | 210 (198)
ST15 (13)R -19 290 (265) 377 (344) | 246(225) | 348(318) | 232(212) | 319(291) | 217 (198)
ST15 (13)R -20 300 (280) 390 (364) 255 (238) 360 (336) 240 (224) 330 (308) 225 (210)
ST15 (13)R -21 300 (280) 390 (364) 259 (238) 336 (336) 244 (224) 335 (308) 228 (210)
ST15 (13)R -22 300 (280) 403 (364) | 263(238) | 372(336) | 248 (224) | 341(308) | 232(210)
ST15 (13)R 23 315 (290) 409 (377) | 267 (246) | 378(348) | 252(232) | 346(319) | 236 (217)
ST15 (13)R -24 315 (290) 413 (377) 270 (246) 381 (348) 254 (232) 349 (319) 238 (217)
ST15 (13)R -25 320 (300) 416 (390) 272 (255) 384 (360) 256 (240) 352 (330) 240 (225)
ST15 (13)R -26 320 (300) 422 (390) 276 (255) 390 (360) 260 (240) 357 (330) 243 (225)
ST15 (13)R -27 320 (300) 429 (390) 280 (255) 396 (360) 264 (240) 363 (330) 247 (225)
ST15 (13)R -31 340 (320) 468 (416) 306 (272) 432 (384) 288 (256) 396 (352) 270 (240)
ST15 (13)R -37 390 (360) 533 (468) | 348(306) | 492432) | 328(288) | 451(396) | 307 (270)
ST15 (13)R -43 440 (390) 585 (507) | 382(331) | 540 (468) | 360(312) | 495(429) | 337 (292)
ST15 (13)R -55 520 (440) 676 (572) | 442 (374) | 624(528) | 416(352) | 572(484) | 390 (330)

Ghi chu: Kich thuéc trén cé thé thay déi phu thudce vao cuong do cép, didu kién thuc té cét thép & cong trudng, tai trong

tinh toan. 15 - 3: dwong kinh soi cap - sé lwong soi cap.



PAU NEO CHET

bé tinh chiéu dai dau neo chét khi thiéu so liéu ky thuét,
c6 thé tinh chiéu dai nay trong diéu kién lwc kéo ciang
cda cap dat 75% luc kéo duit (theo tiéu chuin BS 8110 :

4.10.3).

Lo =
a

ci

f,, Cuong do bé-tong khi kéo cang (Mpa),v/]?(Mpa)

¢ Duwdng kinh danh nghia cta soi cap

namfong’

K, Hé s6 phu thudc vao loai cdp va duoc chon nhu sau:

a. Soi thép tron: K, = 600

b. Soi thép c6 gor (chiéu cao clia séng = 0.15¢): K, = 400

c. Cap 7 s¢i: K =240

Ong ghen c6 nép

Tension ring

Cap

Hinh 20: Pau neo chét

Thép dinh vi

PAu ci hanh

Hinh 21: Chi tiét ciu tao dau neo chét cho bé cap tron (xem bang 9)

Bang 9: Pdc tinh ky thudt dau neo chét loai H cho bé cap tron,

véi lwe kéo cang caa cap dat 80% lwc kéo dirt

Specification
Size ST15 (13)-3H ST15(13)-4H | ST15(13)-5H | ST15(13)-6,7H | ST15 (13)-8,9H | ST15 (13)-12H
A 190 (130) 190 (150) 200 (160) 210 (170) 210 (220) 330 (270)
B 90 (70) 210 (170) 220 (180) 230 (190) 310 (250) 390 (310)
C (min) 1000 (750) 1000 (750) 1000 (750) 1100 (850) 1200 (850) 1300 (850)
Specification
Size ST15(13)-19H | ST15(13)-27H | ST15 (13)-31H | ST15 (13)-37H | ST15 (13)-43H | ST15 (13)-55H
A 390 (310) 450 (410) 510 (430) 510 (430) 550 (560) 620 (560)
B 470 (390) 520 (430) 570 (470) 690 (570) 750 (580) 850 (680)
C (min) 1300 (950) 1700 (1150) 1700 (1150) 2000 (1680) 2500 (1680) 2500 (1980)

Ghi chu: 15 - 3: dwong kinh soi cap - sé Iwrong soi cap.
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Ong ghen c6 nép

Cap

Thép dinh vi DPAu ci hanh

s

Hinh 22: Chi tiét ciu tao dau neo chét cho bé cap dep loai H (xem bang 10)

Bang 10: Chi tiét cAu tao dau neo chét cho bé cap dep (loai H)
vai lwe kéo cang cda cap dat 80% lwce kéo dirt

Type A (mm) B (mm) a (mm)
ST5F min.300 min.750 min.75
ST6F min.300 min.1000 min.75
Ong vira o Ong vira
Tension ring
Ong ludn cap
Thép dinh vi
Piu cii hanh Thép dinh vi

Hinh 23: D4u neo chétloai H

ONG LUON CAP

Ong ludn cap, van bom vita va cac 6ng ndi phai du
dd cirng dé€ gilr nguyén hinh dang trong qué trinh thi
cong:

« Ong kém tron: do day t6i thiu 0.23mm - 0.3mm.

» Ongkém gip nép: d6 day t6i thiéu 0.23mm - 0.3mm.

« Ong nhua ctrng: d6 day t&i thiéu 2.0mm.

* Dién tich mit cit ngang ciia dng ludn cap phai lén
hon hodc bang 2 1an dién tich mit cat ngang clia tat
ca cac sgi cap chiém chd (theo tiéu chuin ACI 318:
18.17.3).

WWww.namecong.com
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Hinh 24: Ong lubn cap tron

Ong ludn cap
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Bang 11: Kich thwéc 6ng ludn cap tron

Corrugated duct dimension Corrugated duct dimension
Sheathing Sheathing
Type 0D 1D Type 0.D ID
(mm) (mm) (mm) (mm) Kich thwéc 6ng ludn cap tron

ST15R - 1 33 27 ST15R - 14 107 100
ST13R - 1 30 25 ST13R- 14 97 90
ST15R -2 50 45 ST15R - 15 107 100
ST13R-2 50 45 ST13R-15 97 90
ST15R -3 55 50 ST15R - 16 117 110
ST13R-3 55 50 ST13R - 16 97 90
ST15R - 4 60 55 ST15R - 18 117 110
ST13R -4 55 50 ST13R - 18 97 90
ST15R -5 60 55 ST15R - 19 117 110
ST13R-5 60 55 ST13R-19 97 90 . oD
ST15R - 6,7 75 70 ST15R - 21 127 120
ST13R-6,7 60 55 ST13R - 21 107 100 Hinh 25: Kich thwéc 6ng ludn cap tron (xem bang 11)
ST15R - 8,9 85 80 ST15R - 22 127 120
ST13R - 8,9 75 70 ST13R - 22 107 100
ST15R - 10 97 90 ST15R - 24 127 120
ST13R-10 85 80 ST13R-24 117 110
ST15R - 11 97 90 ST15R - 25 127 120
ST13R - 11 85 80 ST13R - 25 117 110
ST15R - 12 97 90 ST15R - 27 127 120
ST13R-12 85 80 ST13R - 27 117 110
ST15R - 13 97 90 ST15R - 31 137 130
ST13R-13 87 80 ST13R - 31 127 120

Ghi chu: 15 - 3: dwong kinh soi cép - s6 long soi cép.

Bang 12: D6 1éch tdm cua bo cap tron

. Duct diameter .
Tendon Unit Eccentricity
I.D (mm) | O.D (mm)

ST13R -1 25 30 6 Ong ludn cap

ST13R -3 50 57 9

ST13R -4 50 57 9

ST13R -7 60 67 9

ST13R -12 80 87 11 - Do léch tam
ST13R -19 90 97 12 . | (Eccentricity)
ST13R -22 100 107 12 A

ST13R -31 120 127 14

ST13R -37 115 121 22

ST13R -43 130 137 24

ST13R -55 147 153 23 Hinh 26: B§ léch tam cda bo cap tron (xem bang 12)

Ghi chu: 13 - 3: duong kinh soi cép - s6 long soi cép.



namfong

Hinh 27: Kich thwéc 6ng luén cap dep (xem bang 13)

Bang 13: Kich thwdc 6ng ludn cap dep

Tendon Type A B
ST13F -5 70 =75 20
ST13F -4 60 = 70 20
ST13F -3 50 + 55 20
ST15F - 5 85 =90 25
ST15F - 4 70 =75 25
ST15F - 3 60 = 65 25
ST15F - 2 45 + 50 25

Ghi chi: 13 - 5: duong kinh sgi cép - s6 luong soi cap.

VUA

Dic tinh cta vira phu thudc vao 2 yéu t6 sau:
* bac tinh vatly cta vira.
* Diéu kién moi trwong tai cong tredong.

Hinh 28: Ong lubn cap det

Pac tinh cha vira

Vira

D6 16ng: >10 giay va < 25 giay

D6 ri nuéc: 20.0% va < 0.3% Gng ludn cap
Do co ngot: >-1% va < +5%

Cuwong do: > 27MPa sau 07 ngay (khdi 1ap phwong 40x40x160mm) Cap
Ti & nwdc / Xi mang: <0.35

THI NGHIEM NEO/ NEM

Hinh 29: Mit cat ngang ctia duwdng cap

-

.

Thi nghiém céc chi tiéu ciia hé diu neo theo tiéu chuin

BS 4447; ACI 318.

« Neo phai gitt dwoc 92% (hodc 95%) lwc kéo dirt cia

soi cap.

« Do tut ném cda neo phai < 6.0mm.

Containment
box
Anchorage
Hinh anh thi nghiém PT Strand
neo thuc té

WWww.namecong.com



THI NGHIEM CAP DU UNG LUC (ASTM A416)

namfong’

-

Cap du tng luc duogc thi nghiém trén mai 20 tdn cap voi
mot t6 mau 3 soi, duoc 14y tir cudn cap chi dinh béi Tw
van giam sat hodc Chua dau tw.

Céc chi tiéu ky thuit dwoc kiém tra nhw sau:
7-wire strand 0.5” ASTM A416 BS 5896
Gidi han chay 1670 Mpa 1640 Mpa
Luc kéo dirt tdi thi€u 183.7 kN 186.0 kKN
Do gidn dai twong déi 3.5% 3.5%

Tham khao bang 1: Pac tinh k§ thuat ctia Cap dw &ng lwec.

Hinh &nh thi nghiém cap thuc té

THI NGHIEM VUA

-

1. b§ chay

- Kiém tra d9 chay cta vira bang phéu hinh con (BS EN
445-2007). Viéc do dac dwoc thwe hién tai cong trwong,
khoang 4 phut sau khi tron vira, thoi gian chay cta vira
phai tir 10-25 giay.

. Thi nghiém nay dwoc tién hanh cho mdi mé tron tai cong
trudong.

2. Cwong do chiu nén

« Khudn dic mau (khdi 1ap phwong 40x40x160mm) dugc
day lai bang tdm kinh sau khi d6 day vira. M6i lan thi
nghiém cwong dd chiu nén cho 03 mau. Cwdong dd nén
clia mau vira sau 28 ngay tdi thiéu phai dat 30 Mpa hoic
27 Mpa tai thoi diém 07 ngay trong trweong hop dé xuit
danh gia cwong d6 nén tai thoi diém 28 ngay dwa vao
cwong do nén tai thoi diém 07 ngay.

- Thi nghiém nay dwoc thwc hién mdi san hodc ciu kién
riéng biét.

Hinh anh thi nghiém vira thyc t&

J
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QUY TRINH THIET KE KICH THUOC TIET DIEN SO BO

Kich thudc tiét

THONG TIN BAN PAU Cac phwong an san

L . E— TAI TRONG dién sobd
BAN VE KIEN TRUC, M&E 7 1. San phing du tng luc
] Chiéu day san:
! ‘ ‘ L/50 ~ L/40
KICH THUGC TIET DIEN SO BO: VAT LIEU THIET KE: BE-TONG,
DAM, SAN MU COT.. CAP, COT THEP
l J 2.San du tng luc

7 ' c6 mil cot Kich thwérc mii
TIEU CHUAN THIET KE

)

TINH TOAN CAP, BO TRI CAP
LAP MO HINH

SLS:
« GIAI POAN TRANSFER:
KIEM TRA PNG SUAT, PO VONG
« GIAI POAN SERVICE:

>span/3

'*% e
=

cot: L/3

— 3. San du trng luc
| KIEM TRA DO VONG, /NG SUAT, c6damdet | Chiducaodam
HE SO TO HOP | VAVETNUT — | det
| S L20+L35
- — - ULS: - L
KIEM TRA & CAC TRANG THAL: ) ; ) )
SLS. ULS > KIEM TRA / TINH TOAN KHANG
'i UGN, CHONG CAT, CHONG XOAN, 4. S‘f‘n f‘-f tng luc
GIA CUO'NG PAU NEO c6 dam cao Chiéu cao dam

THUYET MINH, DU’ TOAN

cao: L/15+L1L/20

~ ~ 9 - - ?an/lS
KIEM TRA KET QUA TINH TOAN - BS 8110-1997 Part 1, 2, 3; BS 5400 '

| - Eurocode Véi L: chiéu dai nhip
. - ACI 318 h: chiéu day san
TRIEN KHATSHOP DRAWING - AS 3600 } Tham khdo Ghi chu: Kich thwéc sau cung phdi théa
- TCVN 2737 mdn cdc diéu kién ctia tiéu chudn dp dung.
VAT LIEU
British Standard Eurocode
. « Tham chiéu BS 8500-1-2006 | « Tham chiéu Muc e, BS EN 206-1
Bé-tong

« Tham khao Bang 7,

Cau kién cdng sau BS EN 206-1-2000: 4.3

THEP SU’ DUNG

fy =390 Mpa hoac 490 Mpa fy =390 Mpa hodc 490 Mpa

CAP

« Loai 0.5”~12.7mm (12.9mm) khong c6 vo
boc cho cap cé bom vita va c¢6 vé boc cho
cap khong bom vira.

«L0ai 0.6”~15.2mm (15.7mm) kKhong c6 vo
boc cho cap c6 bom vira va c6 vé boc cho
cap khéng bom vira.

WWww.namecong.com

Tham chiéu Bang 1: Pic tinh ki thuét cua cap Dw &ng luc
(ASTM A416, BS 5896)
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CAC BUOC TINH TOAN CAU KIEN BE-TONG DU UNG LUC

British Standard

Eurocode

1.Hé s6 to hop
1.1. T6 hop tai ki€m tra d6 vong.
a, 1.0SW+ 1.0SDL + 1.OWL + 1.0LL +y_PT

a, 1.0SW+ 1.0SDL+ 1.OWL +y,LL+y_PT

2

a, 1.0SW+ 1.0SDL + 1.OWL +y,LL+y_PT
a, 1.0SW+ 1.0PT

1.2. To hop tai kiém tra (rng suit
Transfer:

1.0SW + 1.0PT

SLS:

1.OSW + 1.0SDL + 1.0WL + 1.0LL +y_PT

ULS: 1.4SW + 1.4SDL + 1.4WL + 1.6LL +y_PT*
Trong dé
SW : Tai trong ban than

SDL: Tai hoan thién

LL : Hoattai

WL : Taitwong

PT : Tai&ng luc trwéc

PT*: Phan md men thi cdp do tai &ng lwc tredc

v, .= 0.82, theo Namcong

v, = 0.25 (van phong); hodc y,= 0.75 (kho bai)
2. Tinh toan sd lwong cap trén 1 dai tinh toan:
2.1. Theo phwong phap cin bang moment

n = —M1 np, = MZ
1,3 — 2 —
a1,3 *Pav a; *Pav
. n : s lwong s¢i cap soi bd
<
£ M:mod men tinh toan
=
g P, :luc ing sudt truéce
trung binh cta sg¢i cap
Q/m
HINRNRRRRRERERRENEE
My e
M2
P P
\Yfa‘ a centroid
[a
IR ENRERRNRENENE
w

Tai trong, moment dai dang xét

1. Hé s6 to hop
1.1. T6 hop tai ki€m tra d6 vong.
a, 1.0SW+ 1.0SDL + 1.OWL + 1.0LL +y_PT

a, 1.0SW+1.0SDL+ L.OWL+ y,LL+y PT

2

a, 1.0SW+ 1.0SDL+ LOWL + y LL+y, PT
a, 1.0SW+ 1.0PT

1.2. T6 hop tai kiém tra wng suit

Transfer:

1.0SW + 1.0PT

SLS:

1.0SW + 1.0SDL + 1.0WL + 1.0LL + y, PT (t6 hop toan phén)
1.0SW + 1.0SDL + 1.OWL + y LL +y_PT (t hop dai han)
ULS: 1.355W + 1.35SDL + 1.35WL + 1.5LL + vy _PT*

Trong dé

SW: Tai trong ban than

SDL: Tai hoan thién

LL : Hoattai

WL: Taitwong
PT : Taikng luc trudc
PT*: Phin md men thir cAp do tai (rng lwc trudc

v, = 0.82, theo Namcong
v,: xem bang Al.1 BS EN 1990:2002
2. Tinh toan s6 lwgng cap trén 1 dai tinh toan:
2.1. Theo phwong phap cin bang moment
M, M,

n, =

N3z =

a1,3 *Pav a *Pav

" o -
n :sd lwgng soi cap soibd

M : md men tinh toan

dai dang xét

P :luc (rng suit truwdc
av .

trung binh cta s¢1i cap

Q/m
LTI e ey
MID HM3
M2
P P
\tr al B 1~ centroid
=
LLLTTPE ety
w

Tai trong, moment dai dang xét

J
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KIEM TRA, TINH TOAN O CAC TRANG THAI: SLS, ULS

British Standard

Eurocode

L

1. TRANG THAI GIO'T HAN SU’ DUNG (SLS):
1.1. Giai doan truyén lwc (Transfer stage)
1.1.1. Kiém tra @ng suit
. Ung suat nén khéng vuwrot qua 0.4 f,
(BS 8110-1-1997:4.3.5.1)
- Ung sudt kéo khong vwot qua 0.36 VE_, ( BS 8110-1-
1997: 4.3.5.2)
= Néu irng sult vrot qua gidi han cho phép, 1ay rng suit
dw tinh toan thép tang cuong.
1.1.2. Kiém tra d6 vong
Tham khao BS 8110-1-1997:3.4.6.
1.2. Giai doan lam viéc binh thwong (Service stage)
Tham khao BS 8110-2-1985:3.7, BS 8110-1-1997: 3.4.6.
1.2.1. Kiém tra do vong:
1.2.1.1. Cac bwdrc tinh dg vong:
a) Do vong tirc thoi do tong tai trong gdyraa,:
« T6 hop tai gy ra do vong tirc thoi:
1.0SW + 1.0SDL + 1.OLL + y_PT

A~ 2 1
« bovong: a; = KI*—
I'p1
1 M
e Voi: — =L
1 Ecl;

Ban kinh cong tirc thoi do tong tai trong gay ra.

M, : Moment do tong tai trong tai thoi diém tirc thoi.

E, : M0 dun dan hoi cia bé-tdng tai thoi diém tirc thoi.

I. :Moment quan tinh (phu thudc vao vét nitt trén mat
cat tiét dién).

b) P9 vong tirc thoi do tai dai han gay ra a,:

- T6 hop tai dai han giy ra do vong tirc thoi:
1.0SW + 1.0SDL + y_PT +y LL
v, = 0.25 (van phong); hodc y, = 0.75 (kho bai)

A 2 1
« bovong : a; = KI“*—
Ip2
Voi: L Me
b2 EcIi

Ban kinh cong tirc thoi do tai dai han gay ra.
M,,: Moment do tong tai trong dai han gay ra.

E, : M0 dun dan hoi ctia bé-tong.

1. TRANG THAI GIO'T HAN SU’ DUNG (SLS):

1.1. Giai doan truyén lwc (Transfer stage)

1.1.1. Kiém tra @ng suit

- Ung sudt nén khong vuot qué 0.6 £, (t)
(BS EN 1992-1-1-2004)

- Ungsuitkéo =f,_(t) (BS EN 1992-1-1-2004)

= Néu &ng suit vuot qua gidi han cho phép, 1y (rng suit
dw tinh toan thép tang cwong.

1.1.2. Kiém tra do vong

Tham khao BS EN 1990-2002.

1.2. Giai doan lam viéc binh thwo'ng (Service stage)

1.2.1. Kiém tra d6 vong

max

Hinh A1.1 - M6 ta do vong

la d6 vong l1én cua ciu kién chwa chiu tai.

la d6 vong tirc thoi cha ciu kién khi chiu tdi trong

dai han ) theo biéu thirc tir (6.14a) dén (6.16b) - BS EN
1990-2002.

la @6 vong gia tang cla ciu kién & trang thdi dai han®
Kkhi chiu tdi trong dai han @,

w,

s aA - f i an x(3)
, ladod vong gia tang do cac tdc dong thay doi”” theo

biéu thirc (6.14a) dén (6.16b) - BS EN 1990:2002.
W, la tong d6 vong cla w,, w,, w_.
w__tong d6 vong con lai c6 tinh dén do vong 1én cla
ciu kién.
(U quasi-permament loads,  long-term state, ) variable

actions.
1.2.1.1. Cac diéu Kién chung
1) w_ _hoacw,_ < L/250.
2) Do vong sau thi cdng < L/500 khi chiu tai trong
dai han.
L: chiéu dai nhip hoic céng xon.

1.2.1.2. O'ng sudit giéi han trong cot thép
310/c, = 500/fyk.(AS’req/As’pmV) = [0 ]y
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KIEM TRA, TINH TOAN O CAC TRANG THALI: SLS, ULS

-

IL: Moment quan tinh (phu thudc vao vét nirt trén mat
cat tiét dién).

c) b6 vong & trang thai dai han do taidai han giyraa,:

« T6 hop tai dai han giy ra dé vong dai han

« SW+SDL +y_PT + y,LL

v, = 0.25 (van phong); hodc y,= 0.75 (kho bai)

- Povéng : a; = KI? —

I'b3
. 1L M P i s A
.« V6i: — =—FPL . Bankinh do tai dai han gy ra.
T3 E3l;
1.15E A S Lms A A
E = —~7628 . M6 dun dan hoi ciia bé-tong.
1+ Q3
». - Moment do tdi trong dai han gy ra.
I : Momentquan tinh (phu thudc vao vét nitt trén mat
cat tiét dién.
?, Hé s tir bién, theo diéu kién méi trueong.

1.2.1.2. g vong sau cung cda ciu kién:

Amax = (al - az) +az

,([1 1 1
amax = Kl ( )

Ip1r  Tp2 Ip3

K: hé sé tra theo bang 3.1 BS 8110-2-1985.
1 : chiéu dai nhip, hodc chiéu dai cong xon.

1.2.1.3. Kiém tra d¢ vong ciu kién theo
BS 8110-1-1997:3.4.6
a) biéu kién 1:
< L
“=7250

L: chiéu dai nhip, hodc chiéu dai cong xon.

Vé’l . d=Aadmax — (al - az) + ds
b) biéu kién 2:
1 D06i véi clu kién d& vat liéu gion,
min (m; 20mm) . .
dé nit, gay.
) ( 1 D&i voi cau kién do cac loai vatliéu
min (3555 20mm) X
khong dé bi pha hoai.

Voi:

o, latngsudttrong cot thép chiu kéo tai gitta nhip (tai
goi twa doi vdi congxdn) dudi tic dung cia tai trong
tinh toan & trang thai gi¢i han st dung (SLS).

A, ., la dién tich c6t thép theo yéu cau tinh todn tai tiét
dién nay doi v&i trang thai gidi han do bén (ULS).

A__ladién tich c6t thép bd tri tai tiét dién nay.

S,p!

1.2.1.3. Cac bwdrc tinh toan dg vong
Cac budc tinh do vong giong nhw trong BS 8110, nhung
két qua w, hodc w, thi tinh theo tai trong dai han.
«w, =w(G, +P_), & trang thai tirc thoi.
«w, =w(G, +y,.Q, +P ), & trang thai tirc thoi cia
tdi trong dai han @,
W, =W, W, = w(G, +Q, + P _), & trang thai tirc thoi
ctia toan bo tai trong c6 tinh dén cac tdc ddng thay doi.
ew, =w, +w, =w(G, +,.Q, +P ), &trang thdi dai han®”

cUa tdi trong dai han (),

Ghi chu:

w,=w(G;P;E_)

w,=w(G; Qs P E )

w, = w(G; QP E )

«w,=w(G; Q; P ; E_/(1+ @),
@ = @ (oo,t ) 1a hé s0 tir bién.

Vivay:
W, =W, - W,

'W2=Wb—Wl

Tl két qua trén, ching ta so sanh cac gia tri do vong v&i
cac gia tri do vong gidi han:
Wma
BS EN 1992-1-1-2004.

frer construction = Winae — W, < L/500, theo khoan 5 - muc 7.4.1

trong BS EN 1992-1-1-2004.

=W, +Ww,+Ww, <L/250, theo khoan 4 - muc 7.4.1 trong

J




namfong

KIEM TRA, TINH TOAN O CAC TRANG THATI: SLS, ULS

-

Véi: a=apax — as

as = f(SW+PT, £ (fi,(zpss)) = (1+ ¢s) * aisw+pr)
1.2.2. Kiém tra &rng suit 1.2.2. Kiém tra &rng suit
- Ung suft nén khong duoc vwot qua 0.4 f « Giéi han rng sudt nén: 0.45 f, d6i véi t6 hop dai han
(BS 8110 -1997: 4.3.4.2). (quasi-permanent) va 0.6 f, doi v&i t6 hop toan phan
. Ung suat kéo khong vuot qua: “a” (characteristic) theo tiéu chuin BS EN 1992-1-2004.
(gia tri a ndi suy trong bang 4.2 &ng véi két cau loai 3 « Gidi han ng suat kéo: f_theo tiéu chuan
va vét nirt 0.2mm sau d6 nhan véi hé s6 ndi suy dwoc BS EN 1992-1-1-2004.

trong bang 4.3 BS 8110-1-1997).

1.2.3. Tinh toan vét nirt 1.2.3. Tinh toan vét nirt
« Tham khao BS 8110-2-1985: 3.8/ BS 8007-1987. « Tham khao BS EN 1992-1-1-2004: 7.3.
1.2.3.1. Tinh bé rong vét nirt 1.2.3.1. Tinh todn bé rong vét nirt
W= 3acr€m a) Bwéc 1 - Tinh todn mé dun dan hoéi ciia bé-tong.
B Acr — Cmin
1+2 ( h—x )
Ec,eff = Ecm / (1 + (p(OO,tO))
[X l €. S 0.5%fcrbrx S @(oo,t)) 1a hé so tir bién.
Neutral axis
h|d D7 1 z ae: Es/Ec,ef
o ¢ fsihsl | U’N &A
" ; " ¢ fs b) Bwdrc 2 - Tinh todn chiéu cao cua ving chiu nén:
Section Strain Stresses/force tim x
€, : Bién dang xuit hién cung véi vét nikt. b
€r : Bién dang tai vi tri dang xét, bo qua sw anh hwdéng — .
bé-tdng trong vung kéo.
a) Khi vét nitt giéi han 0.2mm. . d, Centroidal ’
, axis e
_ b(h—x)(a’—x)  tham khao BS 8007-1987; o
" T 3EA(d—x) B.4 Eq.2; Appendix B. | A -
) ! ! 150
b) Khi vét nitt gi¢i han 0.1lmm. v ‘ 1
150 | 150
_ 15b(h—x)(@ —x) thamkhdo BS8007-1987;
" 3EsAs(d — x) B.4 Eq.3 Appendix B. Can bang md men v&i trong tAm 12 vi tri dat lwc nén trong
bé-téng.
€m : Bi€n dang trung binh tai vi tri dang xét. Vatacé:x = (((a.p)>+2a.p)?-a.p)
) Voi:
€Em = €1 — € tham 'khao BS 8110'2'1985, p = AS/ (bd)
Eq.13:3.8. b : chiéu rong cda tiét dién.
a’: khoang cach tir mit bé-tdng chiu nén dén diém tinh d : chiéu cao tinh toan tir mép cda ving cot thép thuong.
bé rong vét nitt. ¢) Bwérc 3 - tinh toan rng suat ctia thép chiu kéo: tim o,
X : chiéu cao truc trung hoa. d) Bwérc 4 - tinh todn chéch léch gitra bién dang trong
h : chiéu cao ciu kién. bé-tdng va cot thép: tim (g, -€_ ).

.
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KIEM TRA, TINH TOAN O CAC TRANG THATI: SLS, ULS

s : Bwdclén nhit cta 2 thanh thép trong viing chiu kéo. | Strain diagram

c,..: Lop bé-tong bao vé thép. Strain
X , (S —DIA? o

Acr = Cpin” + ( 2 )

E_: M6 dun dan hoi thép.

A_: Dién tich thép.

b,: Bé rong tiét dién di qua truc ctia thép chiu nén.

w=s. (g, ~ )
S includes fos of 1.7
T max

Ghi chu: truc trung hoa dwoc xac dinh nhw sau:

Trong trwong hop mit cat chiu kéo, gia tri (h-x) trong
cong thirc tinh € dwoc xac dinh bang cach nodi suy gitra
cac diéu kién gidi han:

« Truc trung hoa tai mit chiu nén lén nhit: (h-x) = h.
« Truc kéo: (h-x) = 2h. S

Néu €m < 0: Tiét dién khong bi nitt. ¢) Bwére 5 - tinh todn khoang cach 1én nhat gitra cac
vétnit: tims__

f) Bwdrc 6 - tinh toan bé rong vét nitt: w, =s. (e, —¢, )
g) Bwdrc 7 - so sdnh bé rong vét nit véi cac gidi han.

2. TRANG THAI GIO'T HAN PO BEN (ULS): 2. TRANG THAI GIO'T1 HAN PO BEN (ULS):
2.1. Tinh thép khang uén 2.1. Tinh toan kha nang chiu uén
(tham khao BS 8110-1-1997:4.3.7) 2.1.1. Kha nang chiu udn theo ULS
Tham khdo cac ky hiéu trong BS EN 1992-1-1-2004: 1.6
Ky hiéu: Tacd, F =Ax.nf,.b=(An/y)xb.f, =2n(d-2z)bf,

F +F = Ap.fpd + As.fyd

A : Dién tich cap trong ving bé-tong chiu kéo. ey n
CNGA L e . F
A : D‘len tich thep. A . .
b :Bé rong tiét dién. X
d :Chiéu cao tinh tir mat cau kién dén tAm d Z
dién tich thép A . A A F,

d =0.45x : Chiéu cao tinh tlr trong tdm ctia viing nén.
£ Ung suat kéo thiét ké ctia cap (khong cin tra bang,
c6 thé tinh theo cdng thirc tham khao trong
Namcong’'s Handbook Part A 2015).
: Chiéu cao truc trung hoa.
: M6 men khang tiét dién.
: M& men do tai ngoai (P) gy ra.

€

Figure 3.5: Rectangular stress distribution

Va, M=F_z; z=(d-Ax/2); F.=M/z
- M/z=Af +Af,
- A=(M/z-Af)/f,
Vay, M =2nb.f (d-2).z= (2n/ Y)b.d>f, (z/d-(z/d)?)

M/(b.R,) = (2n/ Y).(z/d-(z/d)
Goi: K=M / (b.d>f,);

w=(2n/y)=12333,d6ivéi f, <50 Mpa,n=1.0
= K/w=z/d - (z/d)?
= (z/d)?*-z/d+K/w=0
= K=sw/4
= (z/d)=0.5+(0.25-K/w)"?, béi vi:

==

J
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Khi canh tay don dat dén gi¢i han thip hon, x = d/2, tiét
dién c6 thé chiu dwgc moment tdi da béi tiét dién c6t thép

don.
Vivay,
= (z/d) , =1-A/2.(x/d)=1-2/4
o = (z/d),, =1-0.8/4=0.8,forf, <50 Mpa,A=0.8
c 3 T T - K, =0213
% ) T2 " o \ :
514 A1 + =4 e vV NéuK <K, ,chican gia cwong cot thép chiu kéo (c6t don):
w
| < I N N I | A=M/z-AL) /R,
o w
e Néu K > K, yéu cau phai c6 gia cwdng chiu kéo va gia
MAT CAT TIET DIEN (NG SUAT BIEN DANG cwong chiu nén (cot kép):
CACH ’NG XU CUA CAU KIEN & TRANG THAI ULS (CLASS 3) \%\ 00 \.“_f“w
v
‘(*17’ o As’ @ j —1 > Fs’
biéu kién gi¢i han: M, < M_ x=d/2 AX “re
Theo diéu kién cin bang luc thi: O Neutral / ‘ v B
T=C d s o V1
0.67f,
C=—09xb
Ym oA As® ‘s
P Est Fp +Fs
T=f,A, — —
(a) Mt cit (b) Bién dang (c) Ung suat

M, =(d—= ZX)C=(d - 0.45%) fyp Aps

Gia cwdng chiu nén nhu sau:

M,=(d-d,).f,.A

x=d/2, forK=K, .
Tinh: z/d=0.8, forf, <50 Mpa,A=0.8
' f,
« Aps = Ap + A Y . Dién tich cap va thép trong tiét A’'=(M-K, bdif)/ (fyd.(d -d))

PU " dién dang xét.

Tinh toan f
. f : xac dinh dwa vao bang 14: P

b
’ . Ae = (dp - X).€_,
< _ _bb 2
bat: T =1 = f(flg:u’ggs ) ™ bang 14. e.=(d -x)e, <, ; ¢, dyaviotiéu chuin thiét ke,
fou Epa = &y + AE,
= fob=T——: v6i y =115
Ym m fq=1f(e,)
. dn =045x= 045f fpu APS.X tra béng 14. AO-p = AE-:p'Ep’ if Spd s (fp.eff/ys) /Ep
( feubd ’3)
AGp = fpd(spd) - fp.eff/ys' if Epcl > (fp.eff/ys) /Ep
Trong bat ki trwong hop nao, Ac, <500 Mpa.
Cht thl’ch:f;.eﬂf tham khdo trong Namcong’s Handbook:
Part B 2015.
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Bang 14. Bang tra hé sé ti 1€ gitra (rng sudt trong cap va
cwong do thiét ké.

fpuApS fpme/fpu x/d
feu bd fpe/fpu fpe/fpu
0.6 0.5 04 0.6 0.5 0.4

0.05 1.00 | 1.00 | 1.00 0.12 0.12 |0.12
0.10 1.00 | 1.00 | 1.00 0.23 023 |0.23
0.15 095 1092 |0.89 0.33 032 |0.31
0.20 0.87 |0.84 | 0.82 0.41 040 | 0.38
0.25 0.82 [ 0.84 | 0.76 0.48 0.46 | 0.45
0.30 0.78 | 0.75 | 0.72 0.55 0.53 | 0.51
0.35 0.75 10.72 | 0.70 0.62 0.59 | 0.57
0.40 0.73 10.70 | 0.66 0.69 0.66 | 0.62
0.45 0.71 | 0.68 | 0.62 0.75 0.72 | 0.66
0.50 0.70 | 0.65 | 0.59 0.82 0.76 | 0.69

Ghi chu: xem BS 8110-1-1997: 4.3.7.3

2.2. Tinh thép chéng cit cho dam 2.2. Tinh thép chdng cat cho dAm
va chéng thing cho san va chong thiing cho san

2.2.1. Chéng cit cho dam: 2.2.1. Chéng cat cho dam

A, dién tich tiét dién ctia hai nhanh c6t dai. V., lalyc cat tinh toan tai tiét dién dang xét do tai trong

b, bé rong cau kién, doi véi tiét dién chit T, I hay L 1a bén ngoai va rng suit trwdc (bam dinh hodc khong
chiéu rong swon. bam dinh) gay ra.

d khoang cach tir thé chiu nén 16m nhit dén trong tm | V., 1a kha ning chiu cat tinh toan ctia cdu kién khong c6
viing c6t thép (A +A)) trong viing kéo. cOt thép chiu cit.

d, chiéu cao tir thé nén 16 nhat dén cot thép doc hodc Vias 12 gid tri tinh toén ctia lyc cit ma c6t thép chiu cat
trong tim cac thanh cang, (1ay gia tri 1ém hon). khi chay déo c6 thé duy tri duoc.

f. Ungsudttrudce tinh toan thiét ké trong thanh cing
sau khi da xay ra tat ca cac ton thit &ng suit, phai lay
nho hon 0.6f .

Ghi chu: Khi dién tich thép trong vung chiu kéo nay goém cdc
thanh cdng va cét thép, gid tri cua f,, cé thé ldy bdng gid tri
xdc dinh bdng cdch chia luc ttng sudt trwdc tinh todn cho
dién tich twong dwong ctia thanh cdng bdng

(Aps+Asf/fpu]

£, d6 bén dac trung cta c6t thép, khéng dwoc 1ay 16n V., lakha ning chiu cit ctia cdu kién c6 c6t thép chiu
hon 500 N/mm?. cat.
V... 1a gia tri tinh toan ctia Iyc cat 16n nhit ma cdu kién

6 thé duy tri dwoc dén gidi han bi pha hoai khi nén.
Voi:
VRd = VRd,s(+ Vccd + th)

Tham khdo thém cdc ky hiéu trong BS EN 1992-2004:1.6.

L J
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:>ASV =

M, moment gay ra (tng suat o = 0 trong cau kién.

s, budrc dai doc theo ciu kién.

v, tng sudt clia bé-tong theo bang 3.8 BS 8110-1-1997
véi A duoc thay thé bing (A +A), trong d6 A va
A_la dién tich cap va thép trong vung chiu kéo.

V & M gi4 tri lwc cit va mdé men udn cua tiét dién do tai

cuc han gay ra.

V_ lwc khang cat gi6i han thiét ké bé-tong.

V_ luc khang cat giéi han thiét ké cta tiét dién bi nit do
udn.

2.2.2. Biéu thirc va tinh toan

theo tiéu chuin BS 8110-1-1997: 4.3.8.

(’ng suit cat thiét ké cwc han:

v < m1n(08 /fcu ,SMPa) Xem (BS 8110-1-1997:
43.82)(1)
\'

« V= —

b,d
Néu (v) khéng thda, thi thay doi tiét dién ciia dam.
Lwc cat giéi han tai tiét dién dam bi nirt do udn:

¢ [Vcr]min = 0.1b,dy/fg,

f Y
« [Ve] = < 1-0.5522 )vcbvd + My —
fou M

Véi :

fpe: suit kéo trudc cia cap sau khi tinh dén mat lwec,
f <06f .
pe pu

fpu: Cwdng do cap dw &ng luec.

+ [V] = max ([Ver I [Ver Imin)
+ 0.5[V] <V < [V]+ 0.4b,d (BS 8110-1-1997: 4.3.8.7)

_ 0.4bysy

A =
A T 0876,

« V>[V]+ 0.4byd (BS8110-1-1997: 4.3.8.7)

(V= [VDs,
0.87 f,y, dq

2.2.1.1. Quy trinh thiét ké
a) Trwong hop 1:

NéuV,, <V, khong can tinh thép chiu cat. Khi khong c6
yéu cau cdt thép chiu cit trén co sé tinh toan lwc cat, phai
bé tri c6t thép chiu cit t6i thiéu theo 9.2.2 trong BS EN
1992-1-1-2004.

Va,

V., <05b dvf,

Véi:v=0.6[1-f,/250], (f, tinh bing Mpa)

b) Trwong hop 2:
Trong cacvung cé V>V, ,, phdi bé tri dd cot thép chiu
citdé V<V, .

T6ng cua luc cit tinh toan la:
Vi (Ve - Vi) s Vg sV

Rd,max

2.2.1.2. Biéu thirc va tinh toan
Tham khdo thém ky hiéu va coéng thirc trong Namcong’s
handbook Part B 2015.

a) Trwong hop 1:

VRd,c = [CRd,c k (loopl fck)l/3 + kl O-Cp] bwd'
VRd.c,min = (Vmin+ kl ch)bwd'

[tinh bang N]
[tinh bang N]

Vi

f, tinhbang Mpa.

k =1+(200/d)"*<2.0 v&id tinh bang mm.

p, =A,/b d=0.02

la dién tich c6t thép chiu kéo > (1, + d).

b 1a chiéu rong nhé nhéit cda tiét dién trong ving chiu
kéo [mml].

o, =N_,/A <02f (Mpa)

N, 1alwc doc truc trén tiét dién ngang do tai trong gy ra

>t0 déi

hodc (rng suit trwdc [tinh bang N] giy ra (N,

v6i lwe nén). Anh hwéng ciia cac bién dang lam thay
ddi lwc doc N, thi c6 thé bd qua.

A la dién tich tiét dién bé-tong [mm?].

k =0.15

Crac= 0187y,

v =0.035K"*f 1*

ml
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b) Truwdong hop 2:

Goc 6 phai dwoc gidi han: 1 <cotb<2.5
- Ddi vdi cAc cAu kién c6 cot thép chiu cat thing ding:
Vieas = A 2 fyw 4coto /s (a)

\ =a, b, zv f /(cotd+tan®) =a_ b zv, f sind

Rd,max

cos0, dat gia tri I¢n nhat khi cot =1

- VRd,max = acw bw z Vl fcd / 2

Véi:

- A_ la dién tich tiét dién cta c6t thép chiu cat.

« s lakhoang cich c6t thép dai.

. f 12 gi¢i han chay tinh to4n cta c6t thép chiu cit.
ywd

« Z lacanh tay don, z = 0.9d.

« v, lahéso giam cwong do doi véi bé-tong c6 vét nirt

khi cat.
« o 1a hé s6 tinh dén trang thai (ng suat ctia bé-tdng
chiu nén.
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Va:

« Gia tri v, c6 thé dwoc tinh nhw sau:

Néu0.8f, <f  <f =f /v

v, =v= 0.6[1-f, /250], (f, tinh bang Mpa)

Néu frwa < 0-8f, va trong biéu thirc (a), (b) f .q duoc thay
béi 0.8 fywd:

v, =0.6 voif, <60 Mpa
v,=09-f, /200 voif, > 60 Mpa
- Gia tri o dugc tinh nhw sau
a, =1 daéi voi két ciu khong ing sut trude
a =1+o0_/f véi0 <o <0.25f
cw cp/ “cd cp cd
a, =125 voi0.25f , < o, < 0.5f,

[

a,, =2.5(1- ch/fcd) voi0.5f < o, < f,

- Dién tich tiét dién ngang 1én nhit cla cét thép chiu cit
déivéi cotb =1:

Asw,max fywd / (bw S) s acw Vl I:cd / 2

- D&i v&i cAu kién c6 cot thép nghiéng chiu cit, kha ning
chju cat1a gi4 tri nhoé hon giita hai két qua sau:

Vias = Agy 2,4 (cotb + cota) sina / s (b)

Vidmax = Qe By, 2V, £, (cotB + cota) / (1 + cot?6),

dat gia tri 16m nhat khi cot6 = 1

= Vigmax = % D, 2V, £ (1 + cota) /2

. COt thép chiju cit tinh to4n 1én nhit, véi cotf = 1:

A, e fywd /b, s)<a v f /(2 sina)

Ghi chii quan trong I, cho b ;

« Khi ban canh c6 chira 6ng luén cap dwoc bom vira véi
duong kinh ¢ > b /8, giatrib dwocthay boib, |
b om=b,-05Zpvakhi ¢<b /8b  =b

- D&i véi 8ng ludn cap khdng bom vira, dng bang nhua cé
bom vira va thanh cang khéng bam dinh, chiéu day danh
nghia ciaswonla:b, =b -12Z¢

Ghi chi quan trong 2 cho Iwc kéo bé sung do lwc cdt V.,

gay ra:

Luc kéo phat sinh, AF

1én c6t thép doc.

AF =0.5V_, (cotb - cota),

om

w,nom

. dwoctaorado luc catV,, tdc dong

AF , c6 gia tri cyc dai khi cotd =1.
—AF =05V, (1~ cota)

.
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2.2.3. Tinh toan chdng thing cho san:
tham chiéu BS 8110-1-1997: 3.7.6
2.2.3.1. Tinh thép chdng thung san
Kiém tra diéu kién choc thung tai mat cot Cl:

v < min (0.8,/f.,; 5MPa) (1)

Néu diéu kién (1) khong thoa thi phai thay déi tiét dién

c4u kién tai nut cot.

Néu diéu kién (1) théa =>ti€p tuc kiém tra diéu kién 2.
v<[v] ()

Kha ndng chiu cat dwoc ki€ém tra dau tién tai chu vi cach

mat vung chit tdi mot khoang bang 1.5d.

[v]=v + v,

_0.79{100As/(byd)} /3 (400/d) /4
.=

feu

25

( )1/3

Ym

P Vh
v =06 (=) (5)
p b,d M
L ov = Veff
ud
Corner
column | puw n
use equation 26 or, for
approximately equal spans
Edge V=14V (see3.7.6.3)
column Internal
777. U " column
>V, =125V, |
(see3.7.6.3) use equation 25 or, for
\

L. approximately equal spans
Vai: V.= 1.15V, (see 3.7.6.2)

[v] Ung suat khang cit cda ciu kién

U'ng suat khang cit clia bé-tong, tra bang 3.8

BS 8110-1:1997.

v, U'ng suat khang cit do lwc doc truc ciu kién tao ra.

v
c

v (’ng sudt gay cit tai chu vi dang xét.
A_ dién tich thép qua chu vi dang xét.
A dién tich cap qua chu vi dang xét.
A =(A+A).
P s p
b, 14y canh ctia chu vi cé tinh khang cat nho nhat.
d chiéu cao lam viéc cta san.
V, Phan lyc tai dau cot.
P Lucdoc truc ctia cdu kién (K€ ca lwc nén cua cap).

= AA = AF, /{, 1a cdt thép chiu kéo bd sung.

2.2.2. Tinh toan chdng thing cho san
2.2.2.1. Cac bwérc thiét ké chong thiing

Tinh todn gia tri B (theo hinh 7 hoic Biéu thirc tir
(6.38) dén (6.46) trong BS EN 1992-1-1-2004)

v

TinhgiatriVv,,
(&rng sudt cat thiét ké tai mat cot):
VEd,max = BVEd/(uldeff)
trong do6 u, la chu vi cot
dg=(d,+d,)/ 2
(dy va d, la chiéu cao hitu hiéu ctia cac phwong
vuong goc)

v

Tinh gid tri V,,
Néeuv,, <V, . Thiét ké lai san
Yes
Tinh gi tri V,,, (rng sudt cat thiét ké):

VEd,max = B VEd/ (uldeff)
trong dé u, la chiéu dai ctia chu vi dang tinh toan

Tinh toan kha nang thing ctia bé-tong
(khdng c6 c6t thép chdng cat), Vi,
trong d6 p, = (pty p,)"’
(p,» P, 12 ti 1€ c6t thép theo hai phwong. Ti 1€ cdt
thép dwoc tinh cho nhitng ciy thép c6 chiéu dai
di ra khoi vung 3d tinh tir mat c6t c6 tinh ca doan
neo thép vao bé-téng)

!

J
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Néu v khéng théa diéu kién diéu kién (2) can tinh toan bd l
tri thép chong thing:
Khong can cot
s [vl]<v < 16[v] 3). thép chéng
. (v=[vDud thiing
=Y Agsina > 0875,
* Lo[vl<v=2[v] (4). Tinh dién tich c6t thép chong thing trén chu vi:
. > 5(0717 - [U])Ud ASW = (VEd - 0'75VRd,c)Sru1/(1‘5 fywd,ef)
= Z AgpSina 2 0.87,, (khodng cach giita cac chu vi bé tri thép chdng
thing)
.« V> 2[v (5).
[vl £ 4a=250+025d, <f,,
« Khiv > 2[v] va hé théng c6t thép dwoc bo tri dé ndng cao JL
kha nang chiu cit, cAn phai chi'ng minh bang cac chirng Tinh ton 6 dai chu vi ngoai ciing khong cé yéu
ctr thiet ke. L cau c8t thép chdng cit:
YA, sina: khong 1dy nho hon 0.4ud/0.87f | u =BV (V.. d)
(0.4 c6 don vila Mpa) outet BT T Rde

f, :Cuwongdod thép chong thung. JL
YA_: Tong dién tich thép chong thing.
a :Gbcnghiéng gitra thép chdng thiing va mit phang san. X4c dinh mat bang cdt thép chdng thiing

Ung suat cit phai dwoc kiém tra trén cac chu vi ké tiép
nhau vé&i khoang cach 0.75d cho dén khi tim dwgc chuvi | Punching shear layout
khong c6 yéu cau cot thép chiu cat.

Chu vi tinh toan toi da tinh tir mat c6t khong dwoc vuot
qué 3.75d. Néu khong théa thi phai thay ddi tiét dién cau
kién tai nut cot.

.
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2.3. Tinh toan gia cwo'ng dau neo song, dau neo chét: | 2.3. Tinh toan gia cwong dau neo song, dau neo chét
Tham khao BS 8110-1-1997: 4.10.3 2.3.1.Véi dauneo chét (BSEN 1992-1-1-2004:8.10.10.2.2)
2.3.1. Chiéu dai dau neo chét: Truyén rng suit trwéc

Khi chwa cé cic s liéu thwc nghiém, c6 thé st dung | (1) Khikéo cing soi cap trng suit ctia bé-tong gitra soi cap
phuwong trinh sau day dé tinh toan chiéu dai truyén ng dworc gia dinh c6 gia tri khong ddi fbpt, trong do:
sudt trudcl, d6i véilyce cang ing sudt trwde ban dau bang f - om0
75% do6 bén dac trung ctia thanh cang khi cac dau ciu kién b o ad
Trong dé:

dwoc dam chit. , )
M, l1a hé s6 tinh dén dang s¢i cap va tinh trang bam

l; = @ dinh lic buong soi cap.
fei n,, = 2.7 d6i véi cac soi thép c6 khia.
Véif, - cap bén bé-tong & trang thai Transfer. n, =32 ddi véi cap c6 3 va 7 soi.
¢ - duong kinh danh nghia cta cap. -1, = 1.0 d6i v&i nhitng didu kién bam dinh t6t.

K, = hé s6 phu thugc vao loai cap (K = 240). = 0.7 ngwoc lai, ngoai trir khi c6 thé diéu chinh thanh

cac gia tri cao hon lién quan dén cac diéu kién
dac biét trong khi thi cong.
- £, 1a gia tri cwong do chiu kéo tinh toan ctia bé-tong tai
thoi diém budng soi cap; £, (t) = a,.0.7f,_ (1) /v,
Ghi chii: Phu thudc vao T6 chirc phé chudn ky thudt Chdu
Au, c6 thé st dung cdc gid tri n,; d6i vdi cdc dang thanh
cdng khdc voi cdc dang dé néu & trén.
(2) Gia tri co' ban ctia chiéu dai truyén 1 :
L=aa,do /f
Trong dé:
a, = 1.0 khi budng tir tir.
1.25 khi buéng dot ngot.

a, = 0.25 d6i voi sgi cap cd tiét dién tron.

0.19 d6i v&i cap 3 va 7 soi.

¢  la dwong kinh danh nghia cia soi cap.

O, 1atng sudt trong thanh cang ngay sau khi budng.
(3) Phu thudc vao tinh hudng thiét ké, gia tri tinh toan cta
chiéu dai truyén phai 1dy theo gia: 1| =0.81

2.3.2. Thép gia cwong dau neo sdng: Tham khao 2.3.2. P6i véi dau neo séng

BS8110-1-1997 a) 'ng suat sau tim neo dwoc kiém tra nhuw sau:

« Khoang cach t6i thiéu gitra dwdng truc cia neo véi
mép (edge) ctia bé-tong khong dwoc nhé hon gia tri
quy dinh trong T8 chitc phé chuan k§ thuat chau Au.

VERTICAL: Y =min(Y ;Y )
ov oV

HORIZONTAL: Y, =min (Y_;Y )

ov’

[VERTICAL

|

h: Yoh1

»re

$ LINE OF ACTION
"ol Yohs

OE

|
N
AN
Y’ohz‘ YOhi Y
>
I
Y'oh3
|
4
%E °
W
|
|

«

E

g

¢
7y

-

L

<

Gié tri toi thiéu dwa trén cwong do clia bé-tong vao

| HORIZONTAL th(\)’l d]ém kéo Céng-

LINE OF ACTION

« COt thép cin thiét dé€ ngan né hodc v& ving dau neo

dwoc xac dinh theo lang tru bé-tong chit nhat, dwoc goi

e

>

12 quy téc 1ang tru chinh, & vi tri phia sau d4u neo.

L J
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bursting stress

«— -
2Ypo / l—]
<—
PL»[ J/\ e
” l— 2Yo
fr .
<_
<_ —_
| Anchorage Zone | Po/2Yo

Gia cwdng theo phwong dirng.
¢ 2Y, = 2min (Y; Yy)

* 2Ypo = ay

Yo' Py

* Fpst = Pof(Ypo,Fbst>

Ypo Fost

oi: f
Véi (YO'PO

) Xem bang 15
P _: Luc kéo ctia bd cap

Bang 15: Bang tra luc kéo v dau neo song.

02 03|04 |05)]06 |07

Yoo
Yo

0.1710.14 | 0.11

F
>t 10231023 0.2
Py

Ghi chu: xem bdng 4.7 - BS 8110-1-1997

.

Figure: Bursting stresses in rectangular beam subjected to an axial symmetric force.

Tiét dién cta lang tru lién két véi moi dau neo dwoc goi
la khoi chit nhat lién két. Khéi chir nhit lién két c6 cuing
tadm va truc do6i xirng v&i tAm neo (c6 hai truc do6i xirng)
va phai théa man:

Pmax
< 0.6. t
< 0.6, o (8)
Trong do:
P =4 .0 . (Aladién tich tiét dién cta cap; o, 12

rng suat cuc dai lén cap = min {k . fpk; k,. fpo.lk}.

Ghi chil: Gid tri ctia k, va k, cé thé tim thdy trong phu luc
Quéc gia. Gid tri dé nghila k= 0.8 va k,= 0.9.

¢ .c’ 1a kich thwéce ctia khéi chir nhat lién két.

f, (1) 1a cwong do bé-tong trong thoi diém kéo cang.

Khoi chir nhat lién két phai c6 ty 1& x4p xi v&i tAm neo.
biéu kién nay dwoc thoa khi c/a va ¢’/ a’ khong 1é6n hon:
1.25 /% trong d6 a va a’ 1a kich thwéc ctia khéi chir nhat

nho nhat bao gébm ca tAdm neo.

« Nhitng khoi chir nhat lién két véi neo trong cing mot
tiét dién phai ludn nam trong khdi bé-téng, khong dwoc
chong chéo.

- “Primary regularisation prism”® thé hién xap xi khéi
lwgng ma trong d6 cac ing suat thay doi tir gia tri rat
cao ngay sau tim neo dén gia tri hop ly d6i véi bé-tong
theo lywc nén don truc (uniaxial). Truc cda lang tru dwoc
14y theo truc cta cap, day chinh la khoi chit nhat lién
Kkét, con chiéu cao phia sau dau neo dwogc 1ay gia tri 1.2
max (c.c’). Khéi lang tru lién két véi nhirng dau neo khac
nhau c6 thé chong chéo (diéu nay xay ra khi cac b6 cap
khong song song) nhwng van phai ndm trong bé-téng.

@ “Quy tdc ldng tru” theo ngudi dich.

b) C8t thép chdng vy va nd trong bé-tdng, trong mai lang

tru (dinh nghia trong (1)) khong dwgc nhé hon:

P

As= 015 22y, pay With Ypungay 21.20

Trong d6 :

P_ laluc t6i da 1én cap theo 5.10.2.1 trong EN 1992-1-1-
2004 vaf, 1acuwongdo thi€tké cta thép gia cwong.

C6t thép phai dwoc phan bé mdi hwéng theo khéi ling tru.

J
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2.4. Tinh toan thép chéng xoan

(Tham khdo BS 8110-2-1985: 2.4.2, Reinforce Concrete
Structures of Pretoria University)

Xac dinh thép doc va thép chéng cat ctia dam.

A, : Thép doc chiu udn.

A_: Thép dai chéng cit.

U'ng suat cit do moment xoan (T) gay ra.

2T

hxznin (hmax - hn3ﬂn)

Vt=

2.4.1. Kiém tra diéu kién chéng xoidn ctia dam
v+v, <v,  (BS8110-2-1985:2.4.5)
T : rng sudt do lyc cat tai tiét dién gay ra.
- v, : Ung suit do moment xodn gay ra.

- v,: Ung sufit gi6i han (tra bang 16).

Bang 16: Bang gidtri v, . va v

tu

C4p bén bé-tong Ve v,
()
MPa N/mm? N/mm?
25 0.33 4
30 0.37 4.38
35 0.385 4.69
>40 0.4 5

Ghi chil: tham khdo bdng 2.3 - BS 8110-2-1985: 2.4.6

Dién tich cia cot thép bé mat tai bé mat chat tai khong

nhé hon 003 “mex
fyd

Ypunfav theo mdi huéng.

2.4. Tinh toan thép chéng xoan

[A]- Duwong tim

[B]- Canh ngoai cla tiét
dién ngang tinh toan,
chuviu

[C]- Lé&p bao vé

Hinh 6.11: Cac chu thich va dinh nghia st dung trong muc 6.3
t

;{/
7B
[ 7

a
Rectangular section subjected to shear and torsion

resistant hollow
section

2.4.1. Cac yéu t6 hinh hoc

a =300 mm; b =500 mm

A = 150000 mm? (dién tich clia mit cit tiét dién)
u = 1600 mm (chu vi cila mat cit tiét dién)
t=A/u=94mm

A= (500 -94) . (300 - 94) = 83636 mm?

Xoan Ung suat cit T6 hop

T6 hop (rng suat trong thanh dam [EC 2-2 Fig. 6.104].

Diagonal cracking continuting along all the four sides

Both logitudinal bars and links are
intersecting the cracks: they both
C work in equilibrating torsion

J
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Bang 17: Diéu kién tinh c6t thép chiu cit va xodn

Vt < Vt,min Vt > Vt,min
B& tri ham lwgng | Tinh todn thép

thép chéng cat t6i

chdng xodn, khong

VEVA04 ey (ciu tao); dwoc nhé hon ham
khong can thép lwong thép cau tao
chdng xoan. chiu cat.

Tinh lwgng thép | Tinh todn c6t thép

Vv +04 chong cat; khong | chong cat va chéng

can thép chdng X0an.

XOAn.

Ghi chu: tham khdo bdng 2.4 - BS 8110-2-1985 : 2.4.6

2.4.2. Tinh thép chéng xoan.

Asv __ Try
sy 0.8xqy4fyy

m

Ag = hfy_v (x1 +y1)
sy fy
- Thép doc chéng xodn phai dwge b6 tri déu chu vi trong
c6t dai. Khoang céch gitra hai thanh thép khong dwoc
nhé hon 300mm; va phai cé it nhat 4 thanh, mdi thanh &
mdi goc dai.

« Thép doc chdng xo4n c6 thé dit ciing vi tri véi thép chéng
uén bang cach dung thép c6 duwdmg kinh 16m hon dwong
kinh ctia thép chéng uén.

- Thép ch6ng xo4n nén dwoc neo mot doan it nh4t bing
canh 16m nhit cua tiét dién dang xét.

.

2.4.2. Giai thich:

Vi 1w cat do xoén & thanh thi i.

Vg Itre cat do tac dong clia luc cat vao thanh thi i

A la téng dién tich cua tiét dién trong pham vi chu vi
ngoai, bao gdm ca cac dién tich 16 rong.

u la chu vi ngoai cta tiét dién ngang.

la d6 day hitu hiéu ctia thanh thi i. Trong truong

hop tiét dién 1a hinh chir nhat thi t =t =AU

Z. la chiéu dai canh cda thanh th i. Trweong hop tiét

dién hinh chit nhat thi z (= h hodc = b) 1a chiéu dai

canh bén cta dién tich chir nhat A,.

la dién tich dwoc bao béi dwong tam clia cac thanh

lién két véi nhau, bao gdm ca cac dién tich 16 rong

bén trong (xem hinh 6.11).

la chu vi ngoai cua dién tich A,.

lwu lwong lwc cat do moment xoan, (in N/m).

ef,i

[aRta iy =

=T, -ty

12 &ng suit cat do xodn trong thanh thir i.

A

2.4.3. Quy trinh thiét ké:
Déi véi tiét dién chir nhat, va 0 = 45° ~ cot = 1:

b,h  lado daicac bén ctia tiét dién A,.
qb

I

14 jqht |ah

e -
gb

Moment xodn & trung tdm cua tiét dién A :

T,, = 2qh.(b/2) + 2.qb.(h/2)= 2.q.bh = 2.q.A,

a) Chéng xodn trong cét thép dai:

A

45

-q=T,/Q2A)
=V =q.z =T,z /2A)

Ed,i(T)
- VEd,i(T) =V

= Ty =T = 2A) A fywd cotB /s
= Ty =Ty, = 2.4) . A

SW fywd

Rds = Az fywcl cotB /s

/s, for 6 =45°~cotO = 1
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DE tinh toan chdng cat cho tiét dién chir nhat
Theo phuwong dirng:
~ V%= Veaiw T Viaio < Vedma

Trong d6: V., = Vg / 2, va V 1a lyc cat.
= V*Ed s VRd,s

Theo phurong ngang:

= VEd,i(T) < VEd,max
- VEd,i(T) S VRd,s

Trong do: z trong biéu thirc cia Vi, . va V,, la cung gia

tri nhw z,
b) Chéng xodn trong c6t thép doc A :
455
N
450 H= qh
Luc kéo c6 thé dwoc cn bang theo phwong ngang:

IH =2gh+2gb=q(Ch+2b)=q.u =2A .f /u
= q=2Af, /u

sl*yd
T,,=2.9.A,
= q=T,/2A,
= ZAL /u =Ty, /2A, 616 =45~ cotf = 1
- TEd = TRd,Als = (2. Ak)' ZAsl . fyd / U, (c)
Téng quat: Tp=Tran=2-A) . ZA £ .cotO/u (D)

Lwu y cho cap dw irng lwc c6 bom vira:

2A, £, trong biéu thirc (c) va (d) duoc thay thé béi

IA L+ A A0

Trong dé:

Ao, < 500 Mpa, la irng sudt tang 1én trong cap dy tmg lue

¢6 bom vira.

¢) Khd ndng chiu lwc 16m nhdt ciia cdu kién chiu xodn va cat
phdi théa mén diéu kién sau:

Ty /T + VEd,(T) / VRd,max <1.0

Trong dé

TEd

Vv

T

Rd,max

13 moment xoan tinh toan.
la Iwc ngang tinh toan, v&i z=b trong dién tich A, .
=2v.a .f .A.t,.sinB. coso.

Rd,max ew® Ted k® ef,i®

Vi kha n3ng chiu cat tinh to4n lén nhit (xem lai muc
,max

Ed,(T)

2.2.1 caa tai liéu nay)

. J
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d) D6i véi cdc tiét dién cé hinh dang gdn chiv nhdt, chi yéu
cdu bd tri cét thép tdi thiéu (xem BS EN 1992-1-1-2004:
9.2.1.1), mién 1a théa man diéu kién sau:

Ty, / TRd,c + VEd,(T) / VRd,c < 1.0
Trong doé:
TRd,c = (2'Ak)'fctd'teff
VRd,c = |:CRd,c k (IOOPI fck)l/3 + kl Ocp] bwd

Chwong 2.0 cua PTI Design Manual, phién ban 3, dwa ra
quy trinh thiét ké cho san trén nén dit 6n dinh. Vé ban
chat, quy trinh chi yéu cdu mét lwc &ng trude toi thiéu la
0.05A sau khi méit toan b6 ng suit (losses), bao gom ca
ma sat trén nén dit (sub-grade friction). Khong c6 diéu
kién quy dinh vé kha nang chiu lwc cho phép ctia dat, do
clrng cua dat hay tai trong chu vi (perimeter load). Cling
khong c6 diéu kién quy dinh vé moment, luc cit hay do
clrng cla san. Bai viét nay thé hién mot phwong an thiét
ké cho san day dong nhit trén nén dat 6n dinh. Quy trinh
nay giai thich vé kha nang chiu lwc cho phép cia dat; do
clrng clia dAt va tai trong chu vi; va tinh toan luc cit, mo-

ment va d6 vong thiét ké.

CAC TU KHOA

Kha nang chiu lwc cho phép ctia dat; cac dau neo; do 1éch
tAm; nén dat ho tro (ground-supported); san dw tng luc
ciang sau; do cirng cua dat; dat 6n dinh; san day déng
nhit.

GIOT THIEU

PTI Design of Post-Tensioned Slabs-on-Ground, phién
ban thr 3 phan l6n viét vé nén dat mé rong. C6 mot sé
phan dé cip vé dat nén va nén dit on dinh. Chwong 2.0
trinh bay vé cac théng tin tong quat va dé xuat quy trinh

thiét ké cho san trén nén dat 6n dinh.

Théng tin tdong quat tham khao trén BRAB Report! No.
33. Bai bao cdo trén thiét 14p bdn loai san co ban c6 thé
gap. Cacloai san do la:

e Loai [: Unreinforced (Khéng cé cot thép) ;

e Loai II: C6 cOt thép nhe chdng co ngét va nirt do nhiét;
e Loai III: C6 c6t thép va tang cirng; va

e Loai IV: TAm san (khong twa truwc tiép trén nén dat loai
[ va Il thweong dwoc xay trén nén dat 6n dinh.

Quy trinh thiét ké san BRAB loai I va Il muc dinh la dé
cung cap mot lwc &ng trude la 0.05A sau khi mét toan bo
rng suit (losses), bao gobm ca ma sat trén nén dat (sub-
grade friction). Khoang cach cac bo cap (tinh bang feet)
phai ddm bao cung cip dwgc mot lyc rng trwdece toi thiéu
tai vi tri tAm cla tiét dién mat bang san day dong nhit
loai I1 véi don vi ty 18 bé-tdng 1a 150 b / cf c6 thé tinh ti

cong thirc sau:

Fe

Khoang cach cacbo cap

tx (0.6 +0.003125 L) x 1000

Trong do, F, la lwc rng trwdc tinh toan trén mdi b6 cap
(tinh bang kips ~ 435,59 kg); t 1a chiéu day san (tinh

bang in); va L 1a chiéu dai san tinh (bang ft).



PIEU KIEN BIEN SAN PIEN HINH

Diéu kién bién san dién hinh ctia san day déng nhat véi
bién day dwoc mo ta trong Hinh 1. Bién san day dung dé
dam bdo 1&p bé-tong phi kin diu neo va dé bu vao mot
s6 chd lun (provide some embedment) dwéi cic cao dd
da hoan thién. Nhw da néu trong bai viét nay, bién san
day khong phai la yéu t6 quyét dinh trong viéc thiét ké

san.

C6 hai muc trong Hinh 1 1a quan trong trong thiét ké san.
Thir nhat la tai trong chu vi dwoc dat 1én bién san. Cho
nén, tdng hop gradient ap lwc 1én nén dat khong trung
v&i tai trong chu vi. K&t qua 1a tai trong chu vi tao ra mot
moment udn trong san. Thi hai, cac neo cap dwoc dat dé
dam bao 1&p bé-tdng tdi thi€u bao phi mat trén cta neo.
b6 1éch tAm neo cap so véi truc tim san tao ra mét mo-

ment udn trong san.

DAM TREN NEN CO TINH PAN HOI

Cac cong thirc tinh cho ddm trén nén c6 tinh dan hoi déu
c6 trong cac gido trinh co hoc nang cao va dwa ra mét mé
hinh chuin cho san trén nén dit én dinh. M hinh nén
Winkler dwoc dung trong cac cong thirc dwéi day. Doi
v&éi dAm ban vo han vi tai trong doc tip trung va mo-
ment tai diém mut (end) cia ddm, nhw mo ta

trong Hinh 2 lwc cat, moment va do vong dwoc tinh nhw

Sau.
V=-PC, +2BM B, (plf)
_P()Bﬂx .
M = — MA,, (Ib.-in./ft)
28P 28*M ,
A= %Dﬂx +%Cﬁx (in.)

Trong d6 P, 13 tai chu vi, tinh bang plf; M, 1a mé men mut,
tinh bang Ib-in./ft; k1a k b tinh bang psi/ft; k 1a m6 dun
clia nén dit, tinh bang pci; b 1a don vi bé rong ctia san 12
in.; B 1a (k/4EI)"#; E 1a m6 dun dan hoi, tinh bang psi; I 1a
mo men quan tinh cta don vi bé rong san, tinh bang in 4/
ft; = 1/12(12) (t)* ; = £ ; t 1a chidu day cua san, tinh bang

in. A, = e (cos Px+sin ,Bx)
B, = e ™ sin Bx

C,, = €’ (cos fx—sin fx)
D, = e’ cos Bx

namfong’
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Hinh 1: San day déng nhit véi bién day va tai trong chu vi.

Hinh 2: DAm ban v0 han trén nén tdng Winkler.

D& phuc vu cho viéc thiét k&, cong thirc tinh cat, mé men va
d6 vong c6 thé don gian héa khi xem xét cac diéu kién bién.

Po vong t6i da xdy ra khi x=0, Cpo=1,va D, =1.

Vi vay: 5
_2BR 2PM,

A
MAX k &

2p
AMAX= 7+(P0 +ﬂMO)
Dé tinh luc chiu tai cia nén dat, can cé ap luc tai toi da 1én
nén dat.
fbrg e = KA yax

Mo men t6i da xay ra khi fx = m/4, fx = 03224 néu
mo men mut (end) M, bang 0. Néu md men mut (end) M,
khong bang 0, vi tri cia m6 men cwc dai khong thiy dwoc
nhuwng van nam trong khoang gitta Bx = 0 and Px = /4.

Luc cat t6i da xay rakhix =0, C; = 1.

ViDU
Cho biét:

San day 5 Inch
P =900 plf

0
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M, = 6422 in-lb/ft trén co sé& 28,200 Ib mbi bo cap cach
tam 4.5 ft v&i 1 in. do 1éch tAm neo.
F,, = 1500 psf
k, =250 pci
Yéu cau tim: M6 men xodn cwc dai va vi tri cila md men
cuc dai.
Do vong toi da cia san.
Ap luc t8i da trén nén dat.

k=kb =250 (12in.) = 3000 psi/ft.

1/4 174
. [L} _ 3000 ~0.03809
4ET| | 4(2,850,000)(125)

i
B

Sau khi tinh M véi mot s6 vi tri B _gitra 0 vaz /4, M cuc
dai dwoc timrakhi B, = 0.55

M= ﬁﬁx_MOAﬁx

-F,
M = TOﬂﬁx _MOA,Bx
= 2% 03016 6422(0.7934)
0.3809
M = 7126 + 5095
M, = 12,221 in-lb/ft

Bx =0.55;vivay,x=0.55/B=10.55/0.03809 = 14.4 in.
Ax  =2B/k(E+pBM,)
=2(0.03809) / 3000 (900 + (0.03809) (6422))
=0.0291 in.

F

brg max

= ko A yux
=250(.0291) (144 psi / psf)

= 1046 pst

KET LUAN

Quy trinh thiét két trong bai nay dwgc rng dung cho
moi loai san (dw ng lwc, bé-téng cot thép truyén
thong, hodc khong co6 c6t thép) trén nén dit én dinh
v&i tai trong chu vi va/ hodc c6 mé men mut (end). Nén
dat on dinh dwoc dinh nghia la it mé rong béi cac ky sw
dia chat, khéng nén dwoc va khéng sut lun.

Quy trinh trén giai thich dwoc ap lwc trén nén dat, doé
clrng clia dat, va tai trong chu vi, va tinh dwoc lwc cat,
mo men va do vong. Nguoi thiét ké cé thé dung luc
cit, m6 men, va do vong dé thiét ké duoc san day dong
nhat. Ap lwc trén nén dat tinh ra c6 thé dwoc kiém tra

véi ap luce cho phép.
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CHI TIET CAU TAO

Mait bang cap

Ung sudt trong san

Cac phan t& hiru han ctia san
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CHI TIET CAU TAO

Hinh dang dudng cap

Chi tiét chong thing

Outer control

QOuter perimeter of

perimeter shear reinforcement

. 0 -B- - o
L e - - e
T A
Do ' r«1—4—, '
15d7 5 7T ?
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1
1
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=0.75d
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- -8 --—8--28
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o

21.5d (2dif > 2d
AT from column)

Outer control
perimeter

™, 1.5

I

Section A-A

WWww.namecong.com

Chi tiét mi cot

Chi tiét mach ngtrng

Section B-B (see at next page)
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CHI TIET CAU TAO

Ban vé thi cong cao do cap

Hinh thuc t&€ 16 kéo trén san (dam)

Hinh mach ngtrng

L6 kéo cap trén san (dam)

WWwWw.namecong.com
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CAC BUOC THI CONG CAP DU UNG LUC

Cong tac chuin bi 1ap dat cap. Cong tac lap dat cap.

Cong tac kiém tra lp dit cap trwdc khi d6 bé-tong.

Kiém tra / Hoan thién khoang cach giira cAc dwong cap.

WWww.namecong.com



namfong

CAC BUOC THI CONG CAP DU UNG LUC

Cong tac kéo cang cap

Cap sau khi da kéo cang
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CAC BUOC THI CONG CAP DU UNG LUC

M6 hinh dwong cap trong ciu kién bé-tong

=vent
= coupling

= stressing
anchorage

Cong tac bom vira

WWww.namecong.com
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CAC BUOC THI CONG CAP DU UNG LUC CHO DAM SAN TREN NEN DAT (tham khdo)

Lam dat Lap dit cap
PO bé-tong Kéo cang cap
San sau khi kéo cang Cat cap
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(M

@

3)

“)

®)

(6)

(7

Bit dau

Tiép nhan dir liéu tir thiét ké: ban vé, d6 gidn
dai cda cap, dac tinh ky thudt, lwc cang cap.

Lam ban vé thi cong cap, bién phap thi
cdng cap, lam quy trinh nghiém thu va
quan ly chat lwong, kiém dinh dic tinh k§
thut cta vat liéu: cap, neo va thiét bi.

Tw van
giam sat kiém tra

Nhip vat tw va thiét bi vé cong trwong

Kiém tra vat
tw va thiét bi trén
cong trwong

Trién khai cong viéc trén cong trudong

Kiém tra cong tac
trién khai

Hoan thanh

WWww.namecong.com

(tham khdo)
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DANH SACH CAC DU’ AN THI CONG CAP DU’ NG LUC

Khu Vwe Mién Bic

1. Discovery Complex - Ha Noi

2. Toa nha van phong thwong mai- 89 Lang Ha - Ha NGi
3. Capital Garden - Ha Noi

4. Nha diéu hanh Cang Container - Quang Ninh

Thanh-Ph6 H6 Chi Minh

1. SSG Tower

2. Chung cw Tan Phuwéc

3. Khdi KHXH & NV - My Thuat Cong Nghiép - Y Dwoc
& Thye Hanh - Pai hoc Ton Dirc Thang

. Trwong hoc Mua Xuan - SSG Group

. Song Tra Plaza

. Khach san Senla Boutique

. Khu Vin Phong Kinh Doanh Dich Vu O Té Va
Nha P4u Xe Cao Tang - Samco
8. CT Plaza - Nguyén DPinh Chiéu
9. Bénh Vién Pa Khoa Hoan My Sai Gon

10. Nha khach Thanh Uy Tp. HCM

11. Pai hoc Ton DPtrc Thing

12. Nha hang Tiéc cu¢i Dong Phwong - Ngo Gia Ty

13. Nha hang Tiéc cw¢i Pong Phwong - Liiy Ban Bich

14. Khu Thwong Maiva Biét Thy - The Head Quarters

15. Nha & X3 Hoi - Pirc Khai

16. Era Center - Birc Khai

17. Chung Cw Belleza

18. Chung Cu Investco Babylon

19. Chung Cw Phuc Yén 2

20. Chung Cw Trung Pong

21. Chung Cw Tecca

22. Chung Cuw Kim Tam Hai

23. Chung Cuw Phu Gia Hung

24. Théo Loan Plaza

25. Tru S& Bao Ngwoi Lao Dong

26. Tru S& Toa An TP. HCM

27. Van Phong Thwong Mai SGE

28. Van Phong TM DV Thién Phid Hung

29. Nha hang Tiéc cuéi Kim Phwong Hoang

30. Khach san Bel Ami (Khach san Thanh Binh 4)

31. Khach san Nguyén Tréi

32. Khu Thwong Mai Dich Vu K&t Hop Van Phong

33. Van Phong Tong €.Ty Bdo Pam An Toan Hang HaiMi&n Nam

34. Cao Oc Van phong Nguyén T4t Thanh

35.. Cao Oc Vin phong Vesco

36. Van phong Cong ty Thiét ké Casa

37.Vin phong Tran Phu

38. Van phong Paragon

39./Nha may coc uPVC

40, Vin phong lam viéc Tinh Uy Hau Giang

41. Tru S& UBND Quan 3

42. Clra hang Kinh doanh va Van phong

43. Nha hang Tiéc cuwdi Nam B9

44. Lotte Mart Pico

45. Babylon Residence
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Khu Vwe Mién Trung
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
23,
23.
24.
25.
26.

. Khach san Mwang Thanh+ Quang Tri

. Trwdmg Dai hoc Dong A Co sé 2 - Pa Ning

. Nha Khéch Tinh Quang Nam

. Siéu thi Pién may - Khach san Pai Thanh - Khanh Hoa

Khach san Sekong - Pa Ning
Huetronics Plaza - Hué
Khach san Brilliant - Da Nang

. Khach san White Snow (Khach san Diamond) - Pa Ndng

Khach san Moonlight (Khach san Thuan Anh) - Pa Ning
Khach san Sanouva - Pa Nang

Khach san Gopatel - Da Ning

Khach san Trudng Son Tung 2 - Pa Ndng

Trudng Mam Non 29/3 - Pa Nang

Vin phong Thién Hiép Phat - Da Ning

Khéch san Royal Palace - Hoi An

Trung tAm Hanh Chinh Tinh LAm D6ng - Pa Lat

Trung tim Pién Anh Vinh - Nghé An

Tru s& Sacombank - Phu Yén

Tru s& Sacombank - Khanh Hoa

Tru s& Sacombank - Binh Thuén

Van phong Rang Pong - Binh Thudn

Khach san Hoang Vii - Gia Lai

Nha hang Pht My Thanh - Da Ning

Khach san Seaphoenix - Da Ning

Trung tim Diéu dwdng Ngudi c6 cong Khu vec Mién Trung
Van phong lam viéc Péng Pa - Pa Ning

Khu Vwc Mién Déng Nam B)
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8.
9.

10.
11.
12;
13.
14.
15.
16.
17.

. Bénh vién Shing Mark - Pong Nai
. Nha mdy s¢i Thién Nam 5

. Siéu thi Lotte Mart - Pong Nai

. Sora Garden I - Binh Dwong

. Chung cw Pegasus - Dong Nai

. Trung Tam BDNT Viing Tau

. Trung tAm TMDV KS Go Dau -

Showroom KIA Tay Ninh

Siéu thi - Chg Long Khanh - Dong Nai

Espace Bourbon Tay Ninh

Trwong hoc Ngé Thoi Nhiém - Binh Dwong
Nha hang Thién Khang - Tay Ninh

Tru s& Sacombank Tay Ninh

Trung tAm B6i duwéng Chinh Tri Thuin An - Binh Dwong
Nha xwdng Ever Tech Plastic VN- Binh Dwong
Bénh vién My Phuéc 2 - Binh Duwong

Chua Long Hwong - Pong Nai

Nha may Temco Viét Nam - Binh Dwong

Khu Vwc Mién Tdy Nam Bé

1.
2
3.
4.
Sk
6.
Ve
8.
9.

Khach San Mwong Thanh - Cin Tho

Nha Xwéng - Kho Lanh Thiy San Hiu Giang - Hau Giang
Toyota Can Tho - Can Tho

Bac Liéu Tower - Bac Liéu

Tru S& Sacombank - Ca Mau

Tru S& Sacombank - An Giang

Tru S& Sacombank - Can Tho

Tru S& Sacombank - Bén Tre

Pai Hoc Tan Tao - Long An

10. Nha biéu Hanh KCN Long Hau - Long An
11. Nha May Ché Bién Lia Gao - Hau Giang
12. bai Hoc Ctru Long






